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[ 0 0 0 4 ] 

rne>©-fe>it-tCfc^T;i/^*iz>X$:ffl^S^ffi^*-XA^#lC^ffl-r- 
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(11) 



#82003-522969 



[0 0 2.4 ] 
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, r?U>f • • 7MX (array of arraysTM) j , f & *5 *> , & ifc tf> <@ 

<rffl7M«:^tfS^7M&I^t6rhCJ:otffj5tl5. 0U X. tf , <B * <Z> 
7l/-ftt. V^?D^^^l-^l/-h©#'?i;bWlC#fiLtV^. ^< 

T # ^ IC ft © T v "fe €: RI «r tC fj ^" i i: 2,0 0 0 11© 

S«:of:lffl|^7U^ (iSv* l"<;i/tf> »ttf4 #,1S& £ tlT V^) fcjctt'9 6 

^x^v-riro^-f^-^b - h & ffl w x , 1 9 2,0 0 0 mcom$k* - micfi 
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,0 o o mommzn e> . 

[ 0 0 2 5 ] 

-f&« (*W«W»tcfcv^T, LtfUtf, ry^t^^iAj tits^tti^s 
*<Lt, t>ffigt7 L/^fif tlilIi:tS)l> 0 ffil *. tf , 7^ XI- v ? 

-4 9 o * # - ^ u - h & , y>y-fe-f^x;K7)#ig{c^i5(© r e - x 
x;bj J;e>(:^^tsz:hA ! T'^4„ J^Tfc£«bic#u<IS*-r-5J: 

e>»c, &v*t?, 4iSttB^^t*t5i^-xi, s-ry-fc-rffintcastfstr- 

X^i^^tCfti tSIt^T'gS. *9!ini*<Z>flBlBt*, 
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t^T'SS. fllAff, fS©H©7U^li, £ < fc! «b *l T 33 *J / Z (D 7 * - V ? 
h fC & T M H £ Z ttf T'^S ; X zK y h £ ft fe 7 1/ W . X'Ji/h^JlfcTU-f 
* £ t£ ¥ K ¥ J£ 7 U-r # «fc < e>4aT S ; WO 95/25116 ; WO 95/35505 ; PCT US 
98/09163; # ffl ft ff 5 , 700 , 637-if ; £ 5 , 807 , 522^f 33 * t>* £ 5 , 445 , 934^ ; «fc 
t>* * IS & ^ § -*§■ £08/851 ,203-SI-, 09/187,289-^ ; & <b (C ^ © t£ T* 51 JB 2 *l T V> 

[ 0 0 2 6 ] 

©7 L^^f 5:i 2S^ffl±(Cf ^L, * H "C , Hi ?^ D N ^ - ^l/- M 

# * iz m m * it rmm.i ^tsi^tts. sit i:<koT«isni>j:^ 

{C, ffi^OTU-f ^tf-Vy hfeitf^ffiSfc^^S^^tfT'^So iff * L H *6 
«t#tt, l^»7U^i:Lt, Sft»ttB?S:*f't4 fcf - X & 3fc 7 r -f A'-* 
©^gMC^#t-^<te>{C — |$^C^@^©7r-^/'^*-©#^©--^®tt J ^Ca:>y^•>^• 
34^fc r tf - X x ;i/ j .&tt63t77^A-^&Mi\5, < It, m&7 \y 

m * <D 7 U -i £ is tfo g'J&ill/T, -fig^*{CfeVNTflfiOSIS©T ^ 7 * - V 
y h ft m ^ -5 Z H tfi T* g -5 . #9 * tf . * * >v t- -i > & > X U > t- -Y > ^ St * fc 
»¥Jt¥JK&»cJ:oTW8^ft*J:-»>>a:«|Dje57 U-f S:_hiBT?«ESlbfcSB23l» 
± fc g< » £ # t* £ £ . $ 6 \z * . ®ic~Ffc^f<te)fc, 5 > # a * fc tt 
8! JUJ tf> ^ -fn <Z> 7 U"f © r # j HtJiiLtfl^Sit^tts, 
[ 0 0 2 7 ] 

fcf - X # , ^^OV-f^PX7xT$:^-^-r^>^t^T'$-g>S!J{@©g|5^©/\'^- 

Sr^-tfSeSfiCDW^tCS^^T US. -jHfC, b^-Xte, *W±JC 5 y ¥ AfCgfr 
bt, M 7 l"f £ r«p^ (decode) j t-&GDtC$fc«^C0#?£&/a(,;'-2>i 
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X J& »J & o 7 ^b^I^tlS^tfiSB? ( -f & *> 

*> , «»fe«fctffiiEfl:©J:^J!fcft-&«») ©^^Irtitl.. + to ^ . if H £ 
If - X ± T* # fig L , & v> T* , Mfcf-X&A*->ft£*lfc3*®±{C7>4fA(C# 

J tii^-CtSitfelfllti. "t *fc *> •£ , TU-f&iSI^Lfe^, 7 U 

T?£S::i:S:*i*U, t£ & $15 tf> in situ SXJjf f ^ > i^ffiffl ^ 

i**lfcJfc*fcLT%ffl,3S**-3gctifffc*ffi'r*&. ' *l © # j£ t£ , PCT/US98/05025 
; PCT/US98/21193 ; PCT/US99/20914 ; PCT/US99/ 1 4387 ; fc «fc t>* * H ffi S ^ f§ 08 
/818,199# ; fl 09/315, 584^ ; 23 «fc t^jgOg/lSl.STT-fHCSJjlft^ ttT V» -5 ( 3 tl £ 

, -15 JC tf-X©«ffltcovxT«S*S*iTv^fi««, ra-^»&IIBIfife«ktftti© 
fi^JCMLtlfflt&IiltfTftS ; «ita, PCT/US99/04473 
[ 0 0 2 8 ] 

-m KL, a) ^-XfCtfffLfc^ttJSttH^fettTW-?:/-?*? 
rO-S^'H^K (IBL) CM^fs, -«fc, {£&1i!8j;*;ft£-rn-^ 
-f > ^ IS-& U 3ff > K (DBL) CO^ffl; b) K 2 <b & L < WW.? & £ O iZ 

. « *. « , tr-xofia&^Wfctsiti: j:5 ft tS tt 14 * fe tt ft flJ 

WttJft^ Sffl V^T 1^ - XCDWJtffi«^«>a«fl5#ai fe«F«"t * i i: C J: «)" *», 
* fc tt , * y > K>T/%>L<tt»fi<iDaiRWii?3fS:ffl^*ii:K:j:SffiiB»ai ; 

c ) gftt *sitr-r & :ti?>ffl tf - xtd » zmm-r zmmwrnm ■, * t=. a d ) » *i 
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oiz, 3 ft {± ft tit © ho * fe tt 1ST K USB T* £ £ . « W dfr *r « tt . £tTt'<t'Jffil 

[ 0 0 3 0 ] 

# #8 ^ fc ^ t , r^n-^^>^j fcteft^tfji/*'*-^-*-, f* n - 7-* -f 
>yilOPItCii)II$^5f 3-f-f > ^ U # > K. ££&3*ie>©7?j£© 
jB-&-B:S:fefflL»4. 5-* n - ^ > *S U # > K tt , tf - X ± ic @B g £ ft £ H 

& (c « /Jn ft f s r £ «r |g T* & -2> „ 

[ 0 0 3 1 ] 

fifot, «»©7 V -fe>f 1 ©SW&^fc 
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iz £ ^ x V) $fi u x mm a> 'b 2 & ft 7 r -4 a - a y K ;i/ -fe * > 
ii^^ts. &v*t*-fe 9 * y b Rgjg-rs&tD-eii&^tf, & it #J T' £S L 
£ A > K;i/-fe^*^ > h Z&m^ £(DWLmlzMf&£nit'? ^Ji<Piz-t ? * y 

h $:ffiitl.3t, *fel«77^A-A> K ;b S« 4» fC ft il 3 *i -5 J: ? (C m 
tfZMM? Z> ' t^^^t Z>j5m\Z J: o T T 1/ IZ & & tS 1± 2> . 
[ 0 0 6 2 ] 

****** ( $1 J£ ^ 5 x r- .-r >v 9 £ fc-tt iz 5 ^ *j 9 ) ©^Dy^MclfA-t-S^i:, 

fc^x* Ay f jv z-stimttzmmc) m z izwm-r & z ii z (gi 3 # 

) . 7 T-f A> K;b©»T®aiJ^ttSM*t!^tC ioTfSi? etiSo -®fc, /> 
& < £ % & i £ <fc r>* 31 2 cd A y K ;i> # m u u n iz m A £ *i -5 . - SSt iz , A > K ;i/ 
, #ifiil«»K:ffilR©J:e>K:7U>fJB5S;T*S. Sit i ^ (c, 3 

H W iz it . 7 r 4 A — A y K ;b © :K c! * £ l£ JP £ _k HI & „ 

K ;b £ * S »c JP ^ S# ^ a 9 i ;* - * - * t* * «fc y JP ) tc 

i®T'&-§>£%;t*Wi, 1 m © -f u y 9 ( 1 m © A > K £ W ArI IB) CioT'> 
& < 4: =b «& 2 0 0Mc7>i£M&Tl/^c7>7l/-f#?£j&;**l£„ 
[ 0 0 6 3 ] 

KeUtcSE(c|fA-r-5o -JKJC, 5&&}f AZ.tiZ* U 7 Y ^ fc&tc, 
«*MC5^ & bb w s 3&»* tt««anx-t S. V> < o =R # « (C 33 ^ T , * U 7 * 
XH$®Mlic*5 > >-7> h £ f£ # X >r y M-7>f->^3ti5. J3!l & T? 

JiHffli#^6ffl»d!!i»©ry t'f»ii)[*fca;^-Xffliffl&i»¥ise»T?& 



^ (28) 
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% \ V>%V 7 4 n - 3g © Miffli#ffliHcag&7^7'f L ; & ® & *i m tc ? 
r W - 3fi & H £ 1" -5 £ » T- ft < , JlftS^r^ A - 

^ < o © J|#0!|tc ^ T , 1" ft ;b *> , xjK*S/«l|fcfc{tfljy€:JB 

[ 0 0 6 4 ] 

tt * :/ 5 * ^ >v * t tc it d y v x a» e> ^ ^ $ n & = # £ l ^ n 

&] (C £ H T , & ft < £ =fe» 1 {0 © 3* ? T -i A* - 3fC £ Jfc ;i/ - \Z «fc o T - 3?§ (c & 
[ 0 0 6 5 ] 

^stb^s<*©^Mii, 7i^-r©sfl£©)£m(c;i3^T^< 5>*tffltfts..- 

S£fc#*|JC^JSTfc6. -t ft *» . #1 IC £ in * T , Stt£S*f14££te^j§qi! 
lC-r£ft£©g#;© Wtt $r^^-r^>3il^T'S-2>o #(C»* L V> A ffc 05 E ^ T 

[ 0 0 6 6 ] 

S§#§te^^f*l©7E?:tfc££oT*>«fc<, *n^^*-XAli«^©^^T'^«$^ 
l5:ttfM^5. U L ft # £ , f(D7M(D'>^j:<^Kffl*;b^-* 

brnzmx^z fcti«*3*ie>s ism 

[ 0 0 6 7 ] 

mm L t-mfoiz. m* © "# n§ © £ ng & « #> £ t* & 3 e> „ r» « & «j y , a # & 



(29) ^^#^20 0 3-5 2 29 69 

-fbSi*. tffl^M-JHitS. $1 <D -Bk 2 L (D 'J? & < £ ft ft <D - T' . Jfc£ 

[ 0 0 6 8 ] 

t>*i< ItCioTittiDl* feliilDIfflilt, £¥®-ft (planariz 

[ 0 0 6 9 ] 
[ 0 0 7 0 ] 

1 <Z> J| # #HC ^ T , « ffc 0) fU ,6 . *&H(Cj5DT0*©3R$:|&£;}3J;t>*g£ 
& * £ 3 h V ft Z> Z £ X' & Z> . M , l£t±0*^Sit5^tibiX&^. 
7l/'fi#S«TSJ:y tt(L5, 9?**©J:3fc»lili«rtBfcai#*:jav*<&» 

ffiWfcflDfS&ttMfgbfclfC&l&SL, $Fr L ^ * £ fct || ft 3 3fe T* g £ & A 5 3 £; £ a] 
[ 0 0 7 1 ] 

- -g- <2 # (C £ ig 6 I£ g T* & -5 „ * ;i/ # - 7 l/-ro^^^3?U®v>5:Bi 

;i/ - a -r ti a> m # h & e> * ^ x* £ s # , n * l ^ * & #i ic as x * ;u # 



(30) 



• 
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[ 0 0 7 2 ] 

, -r iaix7-f K? u-f j^i 1 . ^ < o a> <z> n # #i £ as , 

& n -r 4x co u «■ & e> f£ ^ T- £ & # , r u -f # e> co 2/ ;i/ co & aj & «r 18 tc s 

[ 0 0 7 3 ] 

-*ttV*^ft©Pifl;«**T*oT ; &J:^#. # * L V* M # 09 K V* T * ft tt ¥ 28 
^TfeS. 8U & T* tt , * - X it & A T* & S . . £ £ & 3 t fC « , six )l $ - it m 14 CO 

* * t? & »K a6#j^«>««trcDfcl»<. 

[ 0 0 7 4 ] 

^m#ic^e>^«:«fce)jc, - /as ig ® tc ^ -t j: e> tc , v*<o#©«rtBfcffl«© 

t» «fc . ffil *. , Hi C - l FicitJ:^:, Sflsco rtf-xj ^fflUti 
< , * ft S ^ JC & L T H & V* „ £ £> , Zl ft £ te, gCTV^T^ottiS 
*!57MT'*ott)j:^. ZLtl^C0t°-XS:M-*}C#fi5LT%J:<, £ £ {* ^ 

fc<8Wr*fctt#*iLT : b.fcn. Lfe^ot, 09 X it , El 1 C 33 <fc t>* 1 D it , $2 
C0«#:c0Oi;i/tc*Dx.6>ttS«g!tC0lf-XTb-f$:^L ; EJ1 Ctt, l^Sf^; 

'fb-r^>fe*{c^fig$ti€> r^-xcotr-xj t-fe?.. bidb. © — & 5t © 

Sgl©S#£^ffiL; ^ H # tC fjB 6 *» «fc d IZ . i ttH 2 ffllft tC^^ L T 
KTfclT^ft<Tt)J:^. 1 (O^tfsMKfc^T, 4#g!l ® «: J8 V* r ; 8!l 

3ft*j:e>ic, mm. itm. »*tt/a*tt#iffffl4if&fi*t5««ifcij: 

tC (£ J: XfmUt L T <fc «ttttK«f*3ft -5 S. Lfe^ot, HI 1 

F izm 3 ns «fc e> ic, Sftfflf # ; :nbtt«*8#tfc 



(31) ^^2003-52 29 69 

**l£&JMCig^©fc©tC&fflLT&£<. £fcte!i5l© 
g#7l'.-f£!f§2©Sft<Z)#j£tf)&§tcrBm5 £ ©tc&ffl LTfei^. L # o 
T, 09;itf, 'J rf* * l/*^ KfcJB V^T> fl 1 ©S&£ ^ 2 © X ffc IC fa 

[ 0 0 7 5 ] 

£ L ^jlftMlC & <^ T , ®<tHt©£&fC^;B£;ri5Stit*lC^\i;*4afc3fc3S 
W#tt^#ft-T^„ L£#oT, 0>J/U£, riRfttCStS (lensing) j |g^j«, 

l A # A tc is n T , i#±©7v1z-f{fcB©j£®tt»«*fcW:4$BiJ©*fc3*ja#, 
[ 0 0 7 6 ] 

, V> < o ©Afl£#| IZ 33 ^ T , 7 1/ -f & Zf □ >v * *» 6 S£ ft L , T v M. 4 fcft 0> & 

e>£. «F*LV*J*ft:«Hc£v%T, ^1 fej:tj ! ^2©S*5: < ft' (b # 2 V* fC X - 
Yffi*®, X-Zfil, Y-ZJ^^ffi*fett3?^5t (X-Y-Z) ©^-T4X7!)> 
Kli3^Tffi*fW»C^MiTgS.J:-5K:iBiB-rS. # * U V* * ft 09 tt , n y ^ £ 7" 
b - h©¥®*fctt*fttcitt3£t-$®©»^-f*ij&»K:fc^T SS(c^KiS-&s^'d 

U tf L tf £ *i 6 © # i» T T? «fc < 18 L £ © T* , * 18 T* & -5 „ 
[ 0 0 7 7 ] 

i © tf *^ , * li * © ft to »J , ^©-gP<tLT©tfj&Dift&ffi^^####L# 
3 . 09* ti. *Dx.^to^^*'ttig-&!fS^^#^LTVNT=foJ:< ; W\ 1©=R 

/h2V^5^#&<fctf&;5m?#7 , l/-h£mxTfcJ:^o 
[ 0 0 7 8 ] 

SU S T* 1* , 1 * fe « 2 m ft & © ^ -f to IZ 33 W S , Is^iz-M, S$ 



(32) ^1^2 003-5 2 29 6 9 

[ 0 0 7 9 ] 

£f * L v^ttfllfcfc^T, & tt 9B £ Me b b , /Jn $ >f X J: tflfc 'J © 

# 38 9! li , 7 U >f ± tf / i 5 t tf^ * t liS A t S a if - 

-r £ o 

[ 0 0 8 0 ] 

£f A h fe * © l © fij * , M M £ & >p * t=. it {& T £it£3i:-e&S„ -f *> 

> '>i0S^4oT', 7i/^tt. ixii ^ - # - mm. * Ac ti$^«i 

»Cj:*|giSK:j:oT5l^iaiS*i4SHi#ik:»»a*i^-rv^. TM^SAtSI 
»5rffiT$-t±^>(Z)T', «f*fcJ:tf7U>fttJ8«rK:J:oT§lgjB£3ftSSL*iK:& 
[ 0 0 8 1 ] 

tS^tt^S. BB^fc7U>f^^;»cfe^T, 4>*©ttf*aft98 IT, tttt ©3E 

mm$><Dmnmmo>mit& & & &^--r s «*©raH«:5i£je;iLe> 

#8 ic i *j , m l < m. it l t=. ^ ft a & # t> e> $ n $ s . ^^siitt, a >r ^ y 
*v -tr - s> a ymm *$tit ^^«H^&7 u>f *^#e>tis^m& 

fi¥3W33J;tXJtK-rS3i:^HiHc^S. L *» L & # >b , 0>J tL If , * 0)3 M # tc «t gg 
£ *l £ ;W 7 D -f i? - 1/ a >^-v>/N'-tCfc^T. 7 b-f & At -5 3 il(C «fc 
y> ;&Sfttf£ft & ft /MIRK L, -ttitcfcy, ltAUt7b^^e>f e»*vl.f 

- # & j: y {sffix* ^ & % © i: -r l£#^t, #winanciB*©:fris© ^■rti 



(33) ^^mZ 0 0 3-5 2 29 69 

*> , j\ -i -J U -tf - i/ 3 > -v > A - i: ft ic vn t M FB X- $> -5 . 
[ 0 0 8 2 ) 

m K. -t S . 

[ 0 0 8 3 ) 

£(blC, Sit A b T U-f tt&gfc 6 tf, «»©»■&£ {Bit 1 *-*. — «tc". '>* 
©K»ftJB^*»-&, W*4© + #fc»#«:jiJS*-5ii:ttBiiT?&*. LfrLft 
#6. «fc *J ffiWtCTffi-rS J: ^ fC, 1 © * ft #HC ^ T , 

[ 0 0 8 4 ) 

r 2 J * «: ffl S » , A^^U4f>f-e-J/a>^-v>^-S:fflv\T%J: 
v*. -tftto-fe. « 4)- © -fe e. %» , -Tfttet.. ««©7v-fe>fffi«£-&t/aS#a3«J: 
t>*«lK©Tb^fiB&-&ti>ffi#:$:/N-f^'U^-r-lf-^3>^-V>/'?-p l 3tCi*A1- 
S. # * b b>Attfil v% t , 3 *i £ ©j?8;# «PS)g "T S =fe ©T* lift ^ )\<irf 
V # J 12 - 3 > V > A - tp izm A £ 1XT ^ & ft 7 T 4 A - T Is J 13 £ Zf )l 

[ 0 0 8 5 ) 

«F*0«r*JH*«fcfc^T, /\ -f 7" U * >f i? - 3 y * * > A - , © ± * 
tt -t © tfuc j* # © 1 o^S^tiT^-SK-x^b - M^flts. r^-^.^u 
- h j fc £ JS K «fc U , f©±C7b'f«d©io#I*ftTK6nfn*'ffl6* 

*S^^^iS^^cMbT2fs:^*ffl#cf 1 ^cIa«$tlfc^/^•f^l^©*^!^4 5:'a-^t--g>^^-fn 
frCttSi'JttJSSn^S. ^-X^lz-h^ilT'SSl^, # * L < tt 7 
* Ale J: ( J#;SStiS„ 7^H-f Aft, 6if, 3 e> ic if Att © & -5 * - 

& j: # / * & »* a » * » £ » & -nr ti 'i: ■* & . lAa&tft.^-xyu - h # 



(34) 
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tilts. sij^T-tt, &mm&&t=.ii.mm : k'<-x-7i'- h^izn At sa^ 



j x & £ v / 1 & itmvt z m& z & & t~ &> iz . m*o&&(D^-ftifrz&w?z> 
<t e> ic is it -r s z t # -? g s » utinzmm z & t- £ o iz , ^ittaa-ea^® <t 

^£&fc#ttT*&<5 i: n 3 So 

[ 0 0 8 6 ] 

1 tf> * ft M tC ^ T , K-X^U-hti, ^ (D # tC T U ^ f& # # g *l £ 4> & 
<i:fel^0PSS^tli / <-X*t^f (base cavity) ^^|fS„ "T & 
tot^ S * □ # A # - 7 \y- b tff&ftT*&Z>m&. Wxtf, Pfi S * tt * - X * 

[ 0 0 8 7 ] 

2 <b tc # * u v% n flc #| ic £ v\ t . j\ -i -f V # >r if - is a y f- -v > a* - £ & tc ^ 
£ ftl ffl -5 . & fi H-Tft©**!*** £ fcf£j*T? * -S # (*fc, *iif 

ft ic i 1 1 ?!l i 1 i: 'J ) , # 5 X , ^y^y^Sfett&JRtfiSFiLv*. ^ 
« £f * L < , 4>fe^K-x^u-h±tcM^tiS*-a-, EH ti £ ^ ^ > A - # 

[ 0 0 8 8 ] 

M © Mt&m iz £ n T , ^fctt, < £ =b l offl«^SS;J<- h S*tf. rf& 
fajtCfcvM:, tff- Mi, ^-*WC <fc tl A£ *l £ ^ * £> TvT & -5 „ M 7L Xt 



* & «^ - * y u - h ±{ca <,> r «fc &js?s« * a.»mo.. m*o>f&#v 



(35) ^^2003-5229 69 

*>vmt. Mitfintttc, *S^»ffi©flB©t/-5> h * ©IS*. & 

■5„ BE 5/ - 5 > M* , T IB f & «fc 5 fc, i/ U 3 - y , =f A . 7^*^ 
ft^t4^fft©»»T*oTt)J;K. glj ffi T* it , S/ - ;b tt 5 ifi t? U - © <t O * 
Jf J\/ * - Z. <D Ifa 9t . JtttPARAF I LM©«t')ft7'f fl/A^-^fflftft'P* 

[ 0 0 8 9 ] 

«»©««■#« ffi'sna»-&. # c o s so * © jk - h # # * -e* * . « a « 

. a»fl)3t77>f^-*Sft«t5»^. #3fe77-f/t-*feWJ*©#-hK« 
< 0 L L & # <b , # * 7 7 -f A - # fe l ©jK- h — 5 3. £ # «J 

|g T? & 6 3«77^A-fJIi5:S!|f- b * iii^ #J IC iff A 1" 3 3 £ *> ?J 
fgT'&So -tJ&fc*., &#£m«WK#A 1 *&3l*- h©«CR»n*fc^. « *. tf 
, E17A{C^$4x-g>J:e){C, & & 1 0 ft: . ^©cj3(c^77-f^N*-^3 05:fB<^ 
Iffl*-h2 0l:§|t5. * V* T , &fe&^-^yu-h6 0©^-X*ttf 
t- -f - 5 0cj3(D^^a^-f^-7'l/ - h 4 0 ± (C g < <, "C - ;* :/ 1/ - h 6 0 0 
7 b IC M 3 tl , - X y b - h 6 Ofcitf^-Xdf-Ytl'^-f-S Oigt. 
[ 0 0 9 0 ] 

KM LT 2/ - ;i/ SrTgJ* -t©e*. 4f £©#- h/J*#K:3*JS-r &«****© 

% k # ffi © « # * & m * fc ti ^ - $ ft s . 

[ 0 0 9 1 ] 

grj © * # M K £ V* T , ± T © 4< - h *H> o ti $c # T? *> M $ tl T V* £ to W T* tt 

jK-s©*^3(i5*ji*»«<sia*fcttmssn*«^, ^^y&^^st 

^L^^d<-h*{C#A-r-2)3^^T'#S„ ZL ©^StKifc^T, # £ ^ff U & 
v% jK- N fc 4» life^S £ IT^-^yb-Mi ft £/ - 

;b^i^t5„ 7^ ^li=r A§g* N >y >«-, #x>r>yK 7 -< )l 2± . )V E (D 
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[ 0 0 9 2 ] 

#&Lfr*Att0!lfc;JSViT, ^fc^-x^l/ - h i; tf> fig tf> ^ ^ > A - 0> if B fc 

6*«fei/-Afe ; fcfce)tV^f ft©SSTf*oTtiV>. » * L ViAftft iZ & H 

T , > - 5 > h it =f A , 0!) A « . Jiifeiii"j3-^^^7h*feliO-'j 

>^*8 0tCj:*J^^$tl-& (@8#I) . */ - y V \t , ^fetfc&^-X^U 

-h^^-rjwcfSjgSftTtJ:^,, z<Dfr#>. is - 3 y t> ^ tz. * £ K - s\ -f 

\s - b \z * !h \z as # $ n r ^ r t. <fc ^ . no a -e - 9 > h » a £ * 1 & * - 

MS^fciifeii^-x^u- h iz m £ $ *i 5 # s @ ^ ft L t> * ^ T-te & ^ 
. m & r* it , - 5 > h it , 5 -e v - <d j: e> & % * - =? y b *» e> , * t=. \t p 

ARAF I LMW^d^S^^^W^A^PfifeiiftfiO^^^X^^^^Sne) 

3 „ 

[ 0 0 9 3 ] 

#*L^Htt«fca3V*T, 2^^IS)|U5I^, A >f -f U 2* -f 1? - S/ a > 
* y A - & Z *> iz 7 7 4 y * y b B ft Z & ti . r 7 7 4 y * y b m# 1 te&Miz 
i'J, ,3>££^-X^b- b £ <D7 5 -( y b * y b ZM'M-T 2> * V y A - (Dftffl. 
£St*t-S„ 7 9 > * > haJ4)-©filltttt^ — ©^fefeilfK-^^i/ - h <Z) 
7 7 4 y * y b iz & & £ » -q < , ^l&o^fcfc.fctfgW^i'- h © B £ °T IB & 

^ # £ ^ T *i <z> v ;i/ ^ ^ ;i/ ? x ;b i= *n*>r*-:/i/- h<Z)fHgr4©%a«JT 
L V^A ft $HC & VMT , it (D 7 7 - i fit ?:inf id U 5 

, f^^t., ^ML&^jrejfc^v^^^hT'&s,, w<.7 7 << y * y b \tm.^ 

[0 0 9 4 ] 

i©A#«K:a3v*T, 75^>i> h»»ttffl«fi!ia!a/«a'*.^i (fittin 



(37) ^$^2003-5229 69 

g) T*£> *{t & ft £ ft tt 4* & * fcte^ - X :/ U - h {CBStf;* tlT -ti <fc * 
•*CJttf*a*l*#5i*fcV*. *IS!ft£»#75-f:/*> hgP^ilLTK-xyi^ 

^-b?-^tt«a*§»tf»Aansj|«*fcH:« ( iH8 3? ft £ SP) & « -r £ 3 

/< l Ji-J/a>A'«^t'fe5. Iffl^lcKlt, ft ffi. it 1 © ^ -v > A - - ^ 
J:©^^*-*- (indexer) > £ ft o 5g y 33 <fc fl<S © - * ± © ft £ £ 

[ 0 0 9 5 ] 

#4U^ft«:«JC«^T, 3SfliS:«v^*:U. S. S. N. 60/119, 3 
2 3 fei^O 9 / 5 0 0, 5 5 5 13 J: 1/ P C T/U S 0 0 / 0 3 3 7 5 & # ffg © 
^ £ (ffiJ»W^fcJ:y^«ci:LT*WlHS©-SPti-S) . 
[ 0 0 9 6 ] 

glj <D A # #| (C 33 V^ T , -V > A - * , &fcf<-*7\s- h t©PI(Z)$i 

# & s * -t & . i ©Attune 33 \^t, * ^ > -fftmammm/ * ;b ( 

receptacle) ;* A-XAJ^^tS. f & *5 *> , 9 0 £ U -fe :/ # ? ;i/ 9 5 tf tC 
SAL, @lR$tt-S>fe£J:t> , '<-X^l/ - HS-SCffbTlfS (H8#B8) 
o Mffit-li, ^ # n X A , 7 >y * 33 <fc t>* SH? £ * # - X A £ & £ . If 

© ^ m # ic & , t Piiz m^x m m&i<^ < -o frc> v ? y 7T-m & z> * *> - x 

A # £ t- & 5 , £e>(C i§ S © ^ HI # ic ti , ^^>^-eSltf>S^?£^#Utc 

[ 0 0 9 7 ] 

gij © ^ # 09 (C 33 H T , ^ > A - « ^ -V > A - & Jfc y a e> «> © if ffl © ft m £ 
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[ 0 0 9 8 ] 

± be © <fc o \z . /\ g if if - 3 > ^ -v > a - (7) *u tt . §* w m m. & m m 

t5rt*<'i>i©aff*f iST'^S3tt'*5. £ e> & £ A # MIC £ T , * 

* y a - it , ft tam -sfc to© i Jw±©B?/gf§&-£^ u e> & . -en 
ic i »; , a >f ^ u 9 <i -t? - 2/ a y =f- * > a - it £ , m%^- * y t\ - t l x mm 

ts. itm m&mma At m& * ^ ©&^- » s 6tci*»©3d» 

[ 0 0 9 9 ] 

3M©Ji#«Hcfe^T, MA tf, 3 * □ * >f * - h S: J8 v*fcv**£. ft ft 

£ *C - * ^ 1/ - h©*ffi»c»6l«K:iD>tT=b«k^. £1 & ffi ^ £ ^ t © *fJ,6 tc « , 

[0100] 

. -3t©/J^a!a;BBPaJ10 5S:*«-rs ( EI 9 A # BB ) . LfctfoT. Bl # 86 
fe^T, fb^«K*?SttfcK«:^-r.$£fc#S*Lir*#, w< o *»©*#«£ 33 

[0101] 

#f * L V^ft #) & <^ T , MP g|5 ©#-*(;: }g$gl<T^ 3 (09 B 

%» «fc ^ . L # o T , JCS*<afflStlStB-&, gU* HI P 1 0 5 # tC ^ L T /Jn 
$ ^/i>^r-y V £ i^^T', tt & #4" y h {C Jn A -5 i H ifi 

Mfc fi*©K£ & Wn» fefc CT'RtCilJi "T S £ £ Kl J: »J , SEJBUfcK 



(39) 
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&gtf&<, SH¥ A- * -#&gfcn©T?«a-C&S. $ <b (C . ffi 

[0102] 

iEffi$:JDx.^S-^. £#©*££, £1 © ± ® ic £ & ;ft ^ © M tK &c M n 

z: © £ i: (4 , ^ * > - © m & * & it iz n T m \z M M ffl A £ M + § . 
[0103] 

J:o(c, ffiijfeitfi^oM^^SMC i 'J, < o <D T* » t3 ± If & ft. 
ffiffli^T'ff LTtf Lfe^oT. KK:iO*.e>*i<&**H:ffll© 

J: »J ffi^ -fe * S/ a > iZ&M-t & X' $> 5 5 . i ft tt , fit ± T? © «» © -f > * a. * - 
>fciEWfcB*M*T3l*S fcvOIUj&«:J&>5. 3ftl£, 4* ft © # ISI« * 
£ £ jfi! Bfc U , * b <& £ <o « , ^?KS:l^55-rS<fce)(CEE*S:AP^S^t^T*#S 

„ 3 ft & , 4^ 2 V ^> 3 > IZ & V & J y * =l K - is 3 y ft T Is J Z W>W ~d T m 
l^«^©^^;i/^©ra©-^^-f>^aK-i/3>^ra5:^^-r'S>3i;$:Hj|g 

[0104] 

Hffl*fc«JEE*©igffltC«fcoT«»**S:WflS"t*fiJj^tt, A >f ^ U ^ >f If - 
*>a>**©«fc-5*:ttaB©?lil**©«*J> ; 'j»tK»C!)il6©*aS(5i»fiJ:tf 

[0105] 

» * u v% a & $| tc fe ^ r , ^Y>*;M*#ii©Si§<*A> KU>y««cit«b 

T , A>f.yU4f>f^-2/-a>aB^*©J:ei&»»»«*fcttas»*S:JK>^Tf.a 
2* ± tf -5 *» * tc ® V* ± Z> .. $ <b tC, 1 © A.-* 09 K £ ^ T , ^T©PPSP$:# 
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[0106] 

J:£) t t^S©fc&©#^£&li'L&l"t4'l&£>&v % "P£>3 „ "T *> ^-x^b 
— h*©BBP»S:aCTiDite>n, BiSafti^tHfliCo^T. 
■£&fc&KRtt»«ttT?fcW*itffce>fcV* B iC^CBLT, #H4, Sf£ 

#&afflfc«fctfl»*-*SfettlcK«:R<©lc;&JB-efc*. tt^gfflt^i^, s 

[0107] 

?g?£fi. ^ * >A- t*> tcd<> :/T'&<fr_htf £>4xS bu(c, ^ ^ > A - © *KH0 
t? ^ ^ (c in m T- § -5 . A - tf* h u -' 14 , M * •£> * * ;i/ * © m W 

[0108] 

a'J©*#«IK:fev^T» rvyrt-it* 1- v y A - tpx-MUZmn-t 2> f-&xDtiu 

i!S^-XAIStt5. 1 © A & #|IC <^ T , AH US =!£ g IC J; o T ^ -V > A - £ 

- ic an -f s „ au © & # M tc W T . ina&8S«tt*-*>A-©Hfcs-fe*s/a 

[0109] 

±fE©<fc-Mc, £/Stejt&©iMT*?;&^©J:v^2gtfs&©T', - h± 

[0110] 
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Mtt-c*. i©**«£*^ 1 

fc*tft». lAldbt, Afc***^ 
[011.11 

i a * r *? W -5 * > - ® * fc li 9 * ' 

ff2 0 0 0 *5j!l9Bi:B«ftft08/B 7 4, 9 B 2 * b CM 
5 ^ 90l :ffilStlfePCT US00/137 

* ttU S S N 309/033. 462***09/26 

vStiiV^. «t. *t*U. S. S. N. . 60/1 

,.oo. «,ot/u..«/»" lt « , " CM ' 

<ffl , lt . MX*********:-**""*****" °ll 
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lie*MfcS*i"t^T*»J:< U fc # o T , 09 * 14 % £ * £ tt SP # lc g ifr it 
[01 13] 

33i#K:We>rt»fc<fc3K:. gIT't6#<«)i)SllA^tJ < |5g 5£ 1*" S 4, © T' 
tt ^ # , 1 o££&-£*lJS*±©a3tf>y h 7 - A ; 700^1/ - h © & g & #> 
© © © 7* U - lw\ > K;u ; ^xii^KS^U - Hfl)i)iJb©4>fcS:BiifiJ:U ! 
Jj|t5fcft©@|*tA> ; «^»T^?/7'«:£-*<&«»#tflcBB-*-** 
^7t>^'J ; 58 -T S 8fcit> <y 77 7 7 'J ; 9 6 -? * 

7ni <y ? ;#£Pf*a£fiI;V-f*D*'f*-7U-h^^>;/H&a < Tfr # 3 *i T 
T *» «fc ) ; 7 u - h t5 * If* y y *y if * V - ; & <fc =i > tf 

a - * * ft * to . 

£ a # y h yfcte 7 * U--:/*'jifl§©£T©Xgfe*T-ifc«>©iS*&JitB# 

t^y-r-r ^^&-*tfSi&*#-fej:tf«a^-^>-T j 'f >y^-^to„ zhizmft 

J: M&tfiftSL #IB. iS"£> HsBK lE5t?&:^*^«i ; tf ^ 

fflSI^^'VT^ >^5:^to„ ine.©*fftt3!!lffil(l«JtSS*#feJ: tt^ 

f i t* 5 o 

[01 14] 

#* U^J*#«K:;i3v*T, 7*1/- ^ =l- «fttt^>, * 

fc i* y #7 k * i* se * ir « a »c # u r «: * -r * flu© h « v h u * * * # 

-T- > i^lflStB'C^f k -feigns -esatiirttSItt 

7 1 -f © IS tt v h U v *xfi##i§Hjiic;}3v^>&;§-C*;&£o 

/Jn^© ^ 3. - 7 , SS^^^7x;l/y^-^ > V-f?n73.-£? (microfuge) , {£M 
/W7;k Eg^^aL^l/^lx-h, 7 ;i/ * - , * v 7\ ft7 7^fA-. ^ - X 
«i:Z>*a^©^4$:^-rsflfi©@tgv h U y ? 7 ife £ « g §8 , tt in ffJ & It 7J © 
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##r7>-h, t* ft £ J: I* $ J6* ft ffi . fcT^yh^yT", fcitffStegfcfrx^- 

iff* U^AttffiUcfinT, MttttS J: tf*ftNfllf*fcl:ft&&». IxtfMU/D 
»y^*fctt««E©fflltS:SeSS-&*fc»ttfflS*i. 4-1 0 OttM >=if a^- 

[0115] 

L nJlttffillcfc^T. te#&5v,7a - 7, j&5 £ 14 7 a - 7 £ 6 

ffi 5 £ 8! T* £ 5 ^ * -y h ^ v K ( * * fe it # •v > * )V ) * it hT * >y h « K # 
fe<kt>'!|5z^-5:P^>y HfftS. v ;b ? x ;b * tt v JV 3- =l - •?m%#mm 

-r & . 

* -ft 7 - V y MC * — 7f S #> fC , C C D # * ^ ; j3it>'n>bf^-^9 

- ? x ^ - 3 > £ -g- to £ 3 e> - £ ft & - * »tfr T? # * £ * e> . 

Jfe /\ - K9x7fiitfV7 h ? x 7 « , «*fcilJBK:iiJ£'*-S*«T?&*> 

o v v h v * r a ? j*^ p =l - j\s itis&<DMiim. mffi&£VMm*fix.&o 

^jt^ftfctlA. H^^Afe J: tf$c#& e> tctt^-#»S!tt, M £ & iS ffl T* fc *J 

So O >y h <fc 3 > fcT a - * W > * 7 x - ^. li «» ra © a fll S: « . 
ft $. L ^MfcMlc&^^T . a # y h V - ? - i/ 3 y It. l o £ ti-€-ft^ 

±<DMmt t-itntM-t zmf&mz'et&o ztf&mizfccx , # *p * £ « & 
lo^fn^tf^i-efeu. 3fte>&^;b^x^£^to#8fc<z>^*n©*PiS&&J: 

# M £ ^ « L T 4t o 3 i: # T* £ & „ 

[0116] 

# * L V^#0nc 33 V%T, D#-y MiS^^lgjUlgg^t*. 3 ft it * 
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£ h & £ t* . # M # © >& * e a§ « . 7i/-Mcg§i-6±is©8JM©<fc 

■i>{C&ffc©^-X£;§;i*-r£ 0 *£Bltf3g*HIlc#ffla*i5»-&, 1 o © v W * 

DX7i7*fett#S(5H-fi)70DX7i7f*oTt)J:k». V* < »b 7> © A 

**Stt*»C» L T 1 o©^-yC£tt£-£A/T*^T=fcJ:<, «F * L V% * & fl| » & $ 
©^©^©I^-Xtc^/BT'&S. 
[0117] 

# f£ iffl * © r?^nx7i7j * tt r^-xj ifett rug^-j £ r=. it 5c & 
±B«Stt/J>S n B!l« © *fi ^ 8: i* W ¥ - X&mj&lt. £44»iStt30i3 «fc tf-& 

^ « ^ tC $g JS £ tl -S % CD & ^ tf. Bangs Laboratories© r v-f ? O 7. "7 x 7 & 
{tj^-f K (Microsphere Detection Guide) j J£ ffl & :# K t 5 . 

lf-Xtt«^T»»Si&iltt*<;3j;JB^©«[ : ?-S:«fflLT%J:vx. Jn^.T, 
- Xtt#?LttT?*o T *» «fc < , LfctfoT. bf- X©ftffl«#if flu £4tl?Stt 
«I#**fe«IBL#*©V^i*4x*»(CipJffl-eSS. bf--**2«©*6Htt. V ;* 
-*-.'tftfc'bl00nm~5'Jil-*-. t&t)% 1 mmffcU. 3$ 0 . 2 
5*n>~ifi2 0 0 $ j'Di'Tffti^-X^ffiK, o . 5~53?D># 

. #(c#;fcL^#, ^ < e> *» © M^teM tc & x . J: y /h 3 ^ - x & u t t» <fc 



(45) ^^^2 00 3-522 9 6 

^ |g tc L , e - X # 7 u ^ © M i& © K » ft ^ <fc e> K 5 S# / ^ - Xffl © 66 ffl 

[0118] 

^< <b fr© Attune , #^©v^^D^7i7tt4tliSttffll:^tj , tf 1 

?nX7i7i(i^aitti^. S(Ii££:UT, # 91 Iffl * JC IE « © J: ? K . ^<^> 
© H # #| tc ^ T , v-f ^DX7i7(Df iatt4^ffittI?:^S4iMi:^ 

'e, * y =f k, * ^ v^*^^, fflii^i*, J? y t *; * 5 ^ k . jKujj 

#«fcfc^T, JBtT K ± 'J ^^tcfitM $ 4x3 <fc o ic, It 4$j9U ft * W ft © 

#4 ; MAtf. #J5!lft 5? * K@B?U* fctt^SUftSEB, 09 

fctt©tJB(©#fi*fett*#«ES:*m"t6fe»K:«fflan6. JM © # * U J* # 09 

icssvnt, ffij&fei*. 4taijft«w«#K:je^-rsfc«)©*«?gttafl. -rft^t.^ 

[01 19] 

14 1 0 0 K;i/h>«fcy^C§<, m 2 5 0 0 K ;b h > J: »J /h £ </> # ^ * 5: ^ f -5 /h 

^nt-rs-grtgs?:^*, n m w tc & ^ & < ^ *, 1 o © r ^ > , ^ * # =. & , t 

F □ * is )V * ii # ;i> # 3f i/ ;i/ a . #*L<ttiPft<2:%2o©'fb^lrti'a£S:* 

to. **?stta«jtt, i o * t=. tiu±(D±m'gM st* am 

J§» S8 , xfnn*, ^ U > . hT U 5 y > . *©»*#; *jiiT^-a^*fettjH* 
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gijffitLT, las, #t^, ffiftfc «fc if»*«im«a>»«i"e**3?«ft-&« 

©^^^'J-liAfT^SAv £ M (C £ £ *l -5 » in x. T \ 

SHC J; U S«K:#E»T?£ S„ 4*#KZ>*&ff*ia:f££ fe 5 > ** -Mfc9S«W, 09 A. tf 

7i/;nt. r a- * ;i/ ft . 31 x t- ;i/ ft £ <fc t>* / * »± r ^ K it c#tii:^t'$, 

[0120] 

'>?5:<i: : fo2o«)^^*g-&U^T^ySf5:«*U, ^niiSB, jKU^^^-K, 
U =f ^ 7 F £ <fc t>* ^ ^ iF- K «: £ t? . rffliS ^ 55^ / £ «fc £>' 

i;5Siti ; ^^7 5;i©iij?:f «ts. #1 x. . *^-7i^*r7->, 

. flfltt, (R) (S) fB«0)ift.e>"r»oT*)J:V^.-»*UV^#ffilKl 

feV*T, 7Sy»tt, (S) tfctU-ffif t'fe§„ ^^^tC4D5li^«i 

* 7c tt 3S <b -fr £ o 

5ga®77^^ > M-fes. u tz. # o t , «*tf£e&-sr*jiiiiftiiirffitt*fett 

# £ L ^ A # MtC & V> T , £ ft ?Stt 80 tt «& 5 ~ *& 3 0©7^yg?7><b<Z)/<^?- 

5 *>Mb <d y ^ k # *8 ic # * u <^ „ ^^k&, _hia©<fce>^^^tc^^ssB 



(47) ^Jp*2 003- 5 2 2 9 6 9 

(Dmitri. ^ > 2* K * £«: rftlofc (biased) j 7>^A^^f Ft'*) 

ottJ:^. *Wmm<D T5>^A-(bj * t±A?£±ra^M{i, #*0>&g?;i3J: 

-«ic';fte>©5>^A^yf k (*fett«Ttcss»-rs«s> awb 
^ifttc-^ffc^ftsCQT', ^ ft £ h ft » & B T* n -f ft tf> * ^ u * K * £ 

« ft T? £ , IE #j <D :R £ Zm&&£T$.t~ltl l iifh}f<DBSM&Mfr'£>fr-£tfm3iL 

[0121] 

^©iit*wic + #fc«6Htc«&s#*s. Lfe#oT, is^ffl?^ y^y-tt, 

IC + # {C * £ < < T & & H . ffi5ffJB5-f ^5'J-ffl<e»i:S*i6»»» 

l o7~i 0 8©n«:5gt#©^«ttti, +45-«j«-&ttT^*<i: : &l-3.©j|a* 
^ *) -& & ffi # L , £W»ClBLfc**,T»J|ltt*SttJKK:«2feJB'*-<&. > hf h D 
fc 6 & M £ ft £ il & =b £ £ , l 0 7~i o 8©9-f:7-^U - «C 
W-t 2>mm SfitBtfc«U:tdT?ft5Ii:&n<l/TV»4. L # o 
T , ff*lv»*#flK6v»T. 'J»5:<t*108, j}4 L<tt'>ft< ^ 1 0 7 
, J:tJff*b<tt'J>ft<i:til 0 8feJ:^f tjf|b<li'>&< ttl 0 9®I 
fcS£«*Stt»ltt, » IB B5rlC#tfr ^ ft S o #* L H^Sstt, 

#*bV^*#«C*^T. 9 -Y ^5 U - ii^:£: IC 5 > ** Att $ ft. Hi* ft**© 

tt»e>ftfeK©BriBtt^e.3iiRSft6. Ln^ttMicfcHT, * * 

mm <o t- tf> © */ x t- -f y , sh-3 K^-f >cBt«^B'j>. u > BHb as ffi ic 



(48) ^$$2 00 3-5 2 29 6 9 

m -r s -fe u > > h u^->, ^ a s/ > * « t x s; > « © id §g ic , * & t* ^ g 

[0122] 

n-:/«»j ifcte r§i^ n -yj t»t5) T* & £ . *9§IB»»c is T , r 

mm] r^r u =r * * i/*^ k j * fcttsctt±wm»»*, ^tc**e-&ufc 

fct 2^«)5ijn/*f Kfe*»t4. # 38 W 0> « » tt . - « tc, u > » y 

K (Beaucage, et al., Tetrahedron, 49(10):1925 (1993) 33 <£ •£ ft b <D 5 1 /B 
iSCtfi; Letsinger, J. Org. Chem., 35:3800 (1970); Sprinzl£> Eur. J. Bioche 
id., 81:579 (1977); Letsinger^ Nucl. Acids Res., 14:3487 (1986); Sawai 6 

Chem. Lett., 805 (1984), Letsinger^ J. Am. Chem. Soc, 110:4470 (1988) 
; feJ: Pauwelst Chemica Scripta, 26:141 (1986)), X Us U * yf x — h ( 
Mag*b Nucleic Acids Res., 19:1437 (1991); £ «fc Zf ffl # ffr 3§ 5 , 644 , 048^ ) . 
^^^Di/f^X - h (Briu6 J. Am. Chem. Soc, 11 1:2321 (1989)), 0-*^- 
;i/*X*D7^ K itJB ( Eckstein. ^U^^^U^^Kfecfc^r^D^: A P 
ractical Approach, Oxford University Press#f#()> £ J: t>* ^ :/ ^ K 1£ g£ # 
fcitfilS ( Egholm, J. Am. Chem. Soc, 114:1895 (1992); Meier^ Chem. I 
nt. Ed. Engl., 31:1008 (1992); Nielsen, Nature, 365:566 (1993); Carlsson 
£ Nature, 380:207 (1996)#Rg. - ft P> li tfj ft lg ^ &C «fc *J * 0J! 0 9 K ffi * A tl 
5) giJ©t«**LT^Tt)«l;^»»7tDytf*tftS B flfi tf> 7 ^ a 

^SSEtt, B§14#*& (Denpcy^ Proc Natl. Acad. Sci. USA, 92:6097 (1995)) 
; #>f*>tt#te (* B4#«P*5,386,023-g- ; *5 f 637,684#; §5 5,602,240-^; 
H5,216,141#; J: Xf S§ 4 , 469 , 863-^ ; Kiedrowshi £ , Angew. Chem. Intl. Ed 
. English, 30:423 (1991); Letsinger^ J. Am. Chem. Soc, 110:4470 (1988) 
; Letsinger^, Nucleosides & Nucleotides, 13:1597 (1994); ^2*£J;tf3g 
3 , ASCS/>#S;9A' J/U-X 5 8 0 , tTyfkyxVV-^lZlStt 
£Sc7Mfc^^£ftj > Y.S. Sanghuife <t t>*P. Dan Cookijg ; Mesmaeker , Bioorgan 
ic & Medicinal Chem. Lett., 4:395 (1994); Jeffs?),. J. Biomolecular NMR , 
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34:17 (1994); Tetrahedron Lett., 37:743 (1996) ) £ J: t>'# ffl*8fr3S 5,235,0 
33-5I- 3?5,034,506#, <b l>* IC ^ 6 * & <fc £ 7 3ft . A S C i/ > # y ; ? 

A • i/ y - X 5 8 0 , r7>^-fe>X'J-9--^{Ci3 W SfitTMtWfcMU . Y.S. S 
anghui £J:tf P. Dan CookH tC IB « © # 'J J* - X # & & ^ ■* § & Wt £ S ti . 1 
r3*fctt*ftJSJl±©5!j;i/jK-!J--r* U v^tt€:-g , to«Bft 5 b*fe«lft©jt«lrttc-&* 
*l •?> (Jenkins Chem. Soc. Rev., (1995) 169-176H#fl8) . < 0^fflil!7 
□ V liRawls , C & E News, 1 9 9 7 ^6^ 2 0 3 5 K K SB ^ S 4l T V* 5 „ £ 

x <Dz.ftb5\m*mit&mm7KL*wMmizm&Anz>o y * - * - u > $? # m 

£ i3 V*T ift e> ©fljEtti&fTV*. ^ISs© £ -5 &tf *Dlft&g|S©tf;!jn£^atC L, & 5 

P N A # # C n * b V* o iBit, 35*8JC^US«|ftfcJ:tfT-*-a^©»-&* 
£f)S§gT'#5. SiJSt Lt. M^SiiTtn^ffll^fe. £ J: 3* £ C * 
S»feJ:tJ c T-*-ay©»^«»S:BH!T?S*. «l*tt*#IBSttTV*;rwi#*. r- :7 > 
K*7t(i^Mx F©^f nt-feot fci << £ £ « :n x K £ £ 

#X h 9 > KM#©IB?U©SIS l^T *; J; i^. *£g?ttDNA. ¥;Aj3J:t; 

c DN AfflSJ, R N A i £ (i y W y 'J 7 K t* J) o t t <t < ; iittft^r ^>'J 

*-fej:t>*y^-5(>u^-^K©vN-rti©ffi^-^*)i±. as «fc ■& v 5 s/ ;i/ , y ^ - 
> , ^ y , s/ h i/ y , y r - y * -4 J i/y, * * > h -y , /WjK3f-9->h_ 
-f V 2/ N 5/ y , >f V^7->feJ:tf«li7tDy, #1 * - h □ if n - ;i/ & 

a 

[0123] 

#*LV*;R<*«K:;l3V*T, £ * ?S tt S8 li , D N A £ i R N A ^t/, * □ - 

tfj # i£ ( PS 5£ -T -5 t» © T a & v> ^ 5 x ^ K * « 7 r - y : ^ * # - ic £ 6 
*f 5fi , PCR*6*tJJ|(liSS^tf) Sr^fflUT H.K 2 *t 6 „ « IK » . # £ L < 

<fc t>* ^ -f X ^ y - (DM m<Df~isbizmM2 1x£> tf-XtCT b"f S tl S . 
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m m # tc « e> T- & -a ti -5 e> a * © # & „ ps * -r § %» © t* \t & ^ # , ft ^ w * 

6 *S 14 ti }£ (fll*.M\ AminoLink* fc ii tftf?- >ft 5? * I/*?- K© <fc O &mm 
X ? l/*?- K & 3 ft e> tt3t® ic&gf £ -£ -5 £> tc 6g $ ft, <b 

tC /\ 7 V # -i M - is a > J: -5 *£ ^ 14 M m & * ) . as«fcJ:tf#«*g-&*T? 
f T e> 3 t T* £ -5 o 

«F * u v^ttfllic . JB^ttJSJEtt tf - X ic * a - >'tKB & tf * £ -tt S fe 

«>'c««aft*. AsjAtf, * a 9t*.itt&&*t<D 1 H-cnm-va, & 

J: e"- XSre-&*r©ft!©JlT*fl#T*S $1 S *g £ , # W iffl « tc IE IS © 
IBL/DBLjtt'»5. iAa^P->iSIS, If* > ft T* £ 5 ( « it tf. 
lf*^>03*^»ttft*«*«CJ:y. If** >ft 2 * K<0»fR<Z>J|fl*& 

7 h 7 tf S? > n - h ft ^ - X fC MS T* # S . 'H4M «A«y3**2/y->feJ: 

. SU & i: L T , ft # * a K * ft s 9 u * * K © ^ ft ic # in * S z: i: # T* £ * 3? IB 
&c 1£ ^ £ tf in * S #> ic & ffl £ ft 6 „ 
[0124] 

tS»^. ffifcfWfCSS^ffiS^M (#9*.tt#&**S^) T*S^.t»^ffitC^«j5:^ 

n 4K tc » a ^7 y*^i?-S/a>K: t^-Xlc*D-> 
«g«:tt*;3<*sfe«>»c«ffi'T?£s. f9 >t tf , m m t? 4* *n © «fc e> (C . jK U A 

+ R N A it „ B frf &) , * U =T - d T t? - X ^ © /\ >f 7 U # >f 1? - */ 3 > tC J: V 

©M^-tCi: y, rTA U >*-©^-f>!f-S/3 >^^Lt<4it*t5. 

SUSifcLT, ft^^^^fgli, WAaat^^T-^^KDckoC^ ^5^>©S5 

- m (C , # SU & ^ * D - > 7 U -f $: 3 -. K * -5 ^ * iC ^ SI t $ ft , 3ft 
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« £A T ic «fc y ^ £ {c Si m -r -5 . 
[0125] 

-« tc« S ic B8 b T ±fB© £ o tc, «B*£*fStt»ltt, ?cM{c£ C 5 

- « tc , *nmv>zf u - « h Be $i ( # m ^ tc ib « © i e> ic , g* » © « 

»«#BB*J* fettffi©^n-:/BB*J©^-f ftrtO' »c M L ffl *§ ft ic 8S ft $ ft , tgtfJ 
£#58W©^0-^£© A -fyy#>fi?-^3>#^3£<t:e> £ © ffi « 

& ^ £ tC X' < ; v*<oj^ & tt#£LTt)«fc<, # to BB 

?!J £ J; # ?g (?! © # X h5> K « BUS © / W U #'f-g-$'3>«:«r«'*£. L 

a* l & # e> , ^ -f ^ y # -f if - i/ 3 > # « © x h y > y x > h & / w y 

&ffi«to&«toBB?'JT-«& v\. Ife/jt'ot, #M«© r^gfifjicii^j 

ffl 38 tt » ^n-^*«aWBB5«Hc*fLT + 4)-Jcffl«ttT?»»J, 3BiRSftfcKJS&# 

ttSi^ST'li^^ltfe l h #lx.l£> Maniatisk© Molecular Cloning: ALabo 
ratory Manual, 2d Edition, 1989, & «fe £>* Ausubel *b> © Short Protocols in Mol 
ecular Biology, ed . £ # fig $ ft t~ V% „ » ft <b M * © 51 ffl £ 1* tH $k W B l> # W 
ffl m tc m A ft £ . x h U > i? x. y S & # & ffi #J & # 44 T- & y , I45SlCi3 
^TIi;5T'&5 o„ <fc y « V* BB #1 tt «fc U ilr ?S T* # M to K /\ y U ** -f i£ - S/ a 
> £ ft £ . ^ m © /\ -f ^ U ** -f if - 2/ 3 > # "t -5 $ £ & £ A* K Ti j ssen , T 
echniques in Biochemistry and Molecular Biology — Hybridization with Nucl 
eic Acid Probes, "Overview of principles of hybridization and the strate 
gy of nucleic acid assays" ( 1 993)tC j| ft -g> „ — M IC , -< ^ p H 

mwtemmztt Lxmmum ( t m ) £ v m 5 ~ 1 o v & < & m b t~ * h v > v 

*y N*##iB#Sft5. T m ttSWBe^Jtc*fLTffiSW'&^ , a-y<Z)5 o % # 
¥ T* ^ ft BE JHCA-f^iJ <f>ff-5/3>t6fi«t & £ (-^©-r*>5£S, 
pHSitfjjiSilTT) («WBBW«<ia«ltC#.*E-tS©7?, T m fC 33 ^ T , ^ 



(52) ^Jp^2 00 3-5 2 29 69 

D-^ffl5o%^£«)t^6) . x h y > y x > h & ft a a « s # >p & < 1 1» 7 

. 0~8. 3©pHT', » 1 . OMCthU'JA'ft^. * ^ W tC \t 0 . 04 

~ i . OM©t h'j ->A>f*>8g ( * £ « ffi oy ) <k y /J x $ v» o "C <fc y , $s 
n y n - rf (^liii l o~50jijn/*f K) iUf>*< tt«)3 ott-fe'J 

, ^ □ - X ( 0>J * > 5 0 2 ? ^ K J: y ) K » L T '> & < i: ift 6 

0 r T' 3 5 „ * £ , X h'J h^ftB*;i/A7^ h*fflJ:e)«:^$gftlJ 

<D & Ml X ' & m J& X m Z> . ffi <Z> * # 00 K S3 T . fel UxSU>^i>hT4VW\ 
^ :/ U ^ 1? - i> 3 > & # # 66 ffl £ 4x ; #J * , tiS*fci«iUhr>yi 
>^-*ft*«ttJian, rtlliag^f T'^ftt'fe 'J, Maniatisfc «fc tfAusubel, 

[0126] 

fll&jfci*"**. i»E^IU:Se?, 39 flf BB 7>J . ^MDNA, cDNA. m R N 
A <fc r RNA&^tlRN A, tfetef&Cfttjtf)© — gPT'fe o t i ^„ CI *U± 
^ftlfflI$t'&ott)J:< < £ y « v^BBJU'tt <fc »J #M WT* $> Z> Z. £ tfmMV £ 

. W 7L « , Iftttfi^tfEKBJO. tftfc'felfif *fettmRNACDiT*fctt- 

V*T*iJ:H. £*TIC «fc y ^£tc»i||-r5 «fc 3 IC , ^ □ - >f tt W » * 0) # 

* &&5£-t * * wbb^j c/w yy 4f -f -if - s/ a > -r -5 £ * 

[01 27] 

£ i^ftftiicfe^t, # * <z> t* - x i± m - si © £ m m tt ao & ^ ti # . # * 

, iti^liv^f i?DX7i70IiI©«ffl(:J: y**tcfi|l!OT«ISSSti, 36 



^ (5s) 
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t&T'^S. #* L^A#«Klfe^T. U > * - « - X K £ ^ ?£ <|± $ 
-itSfctfWc^Jl;**^ pS £ JS. + # tc @ £ L . ©l$#^-£:&$ric 

mm<n&o\z, ft 3Mt it? © # < © 8M± - X , MiiH^f h*, ^aSfecfct>* 

T'^»l«)t©t'*5 s LfctfoT, (blank) j T-f^OX^xT^ 

Wj£-T S %©T-tt& <r^#, Bgfl£&£ J:t>*^#^T ^ y Z$ti7 $ J £. :*> ;u * > 
& , 7;bf t K, 7U*, * a p * )b m , t K 9 > , t Kn*^;H, x ;b 

[0128) 

z n <b (B-gmmit, -i?i:^»ffljtf w^s^t lit, ^-xtc^<e>^© 
iE is s * * . wj © * # « £ as r , x ;i/ 7 t k y ;i/ >J > * - # & js t'gs. mm 

£ m X- £: fcfl © # < © x ;i/ 7 t: K V JV fg U > # - , 00 x. « S P D P , 7U^f n* 

, a-y>DT-fe^;bfe«ttytTU^;i/i?X.;U7^ K (09;ttf, 1994 Pierce Chemic 
al Company catalog, technical section on cross-linkers, 155-200K#M, 

z. ti it mm mmh^mmmizm^xn^>) # » y , & *-r--f>-g? 
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il - (PierceO*^ oyfciOf^ yK^7^> 155-200M#M) £ ^ if „ tfiHlft 

& Af*0!iJc , #;i/#**>;i/« (**®*fc &<&*§!&«£&;£©*>©) tt, «fc < 

fcl n it l> > # - ( pierce© ii 9 U f^M) 5:SS LTllt'gS. 

# ;u Tii 5? ^ K it x & «f # & *g . #| it. ti 7 s. y tc «t & i£ s \z ft u x * ;b # * 2/ 

21 & ?§ 14 -ft ~t & (Torchilin £> © Critical Rev. Therapeutic Drug Carrier S 
ystems, 7(4) :275-308 (1991) # m . * f% M M fC % £ IZM A *l 5 ) . « 
BflftttttftKl*. aK#»T4fc*n©ffi!©#Ss, #I;L tf S^#^©#t#©#«f©fe 

© 2j £: d£ M LT#i?§5 (Slinkin ■=> © Bioconj. Chem. 2 :342-348 (199 
1); Torchilin £> © ± % :£ ; Trubetskoy £> © Bioconj. Chem. 3:323-327 (1 
992); King<b©, Cancer Res. 54 : 6 176-6 1 85 ( 1 994) ; & «fc t>* Wilbur g> CO Bioco 
njugate Chem. 5 :220-235 (1994)#flfL Z\ 4% £ T HJ A W 3* t * 9§ *ffl S £ Si * 
A *i S ) . ^ ffi Site , J:fB©%©&*tf«*©:fri£Ttf*"??S.&£fc#Ji»T? 

<S»%Ktt«Wfc©ffi3[f^fflS:«riBtCt-S**fc*:*iST?#3ia*iS'<*T&S. 
#D * T . ffc^fi9*fctt«aifl9«|B©a!* { TU>fS:#*S-tt*fe»JCffifflT?*, El 
1 F {C IB * © «fc e> IC , #^Olf-X0fit*fettffl5:^ffT'§^„ 
[0129] 

* * S: » « ± IC H 3£ f 6 H * W & * i£ tt 3 » ^ 0 »C T 4i ftl 7? & S . - © » £ 
iCfc^T, NH 2ffi«ft^*^*&«V»5. StBMttffctt. P H & 6 . 9tt5 
D>$?^flHbi?-fv-f> ( 1 0 m M ) (138mM N a C 1 , 2. 7mM KC 
1 ) tp 2 . 5%^;H*7^fth*t'«:3nS. itt 8: 2 l$R!|jS8!J*_h 

T*#p-r*. ^ © I® /Jn 3$ £ 0 . 0 1%-0. 0 2%y*->2 0 ( IJl BS fg ffl ) 
&3Dn^.fea»K*T?i5ls^«L. SIKO, 0 l*»;9->2 04*jlfcpH7. 7 
fflPBSTiSt^SSlt. £ U < 0 . 4 5 <tm©7^ 3>®/h?Lffl7-f 

& -s A # « ic & n x « . «/h«tt#infi&»c«pje©»pas/^-T'Afcfliv^«fctt)© 

# > F (DBL) t#^WtC^-^U, ^-XtCtf»>S£ft?Stt#©H-tt©# 
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^^;^-ht-©^7^fitS. # f£ SB » # © r#I«iCS6tSj i:ti, I 

B LtfjifiStSDB Lt(IS©DBL ( & *> , ffiffl I B LtCOHtfflDB L) 

tt?:feoT-e©*ff5t5DB Lt^^f5 3t?:Sl*t§. # 4# J* W Hi 

^S:l»*-rsfe«)©j5fc»Xg«:$t?, »^Iiffl^#TT?e^«Silit5ffl 
C + »tftwntfiS;5>4:^. feSAftWlcfe^T, «ittf, I B LSitf^fSt 
5 D B L*«Se*fctt«lltf*S«-&, I B Lfflf©DB LtcM-T-S^H^lKtt 
*& 1 O-4-i 0-6M-l*iT'*y. mi 0 ~ 5 & V^ L 1 0-9M-l*i 

# ft * b < , »i o-7-i o-9M-i?fc«|#*SK:8F*i,v*. 

[0130] 

IBL-DBLg^^7liiat'fe5*, & & <^ 4* *nftfls«:JflHT*£»Cj& 
m 7L VL . IBL*!5at'*SI^, DB LBS0 ( # IC , «t 
#*fe«:^<D75^*>h (F A b^if) * tt # b , & & v © 

i£ (IBL#|<|£t, DBL^ifiT'feS) T* & S „ ^«>f*>-^JR>f*>U 

ffi*W^K:j:y*Willl»©-»i: , t6, *H#il$ 5 2 7 0 1 6 3 f , $547 
5 0 9 6 -*§■. | 5 5 6 7 5 8 8 f, $ 5 5 9 5 8 7 7 1, $563 7 4 5 9 1, 
$5 6 8 3 8 6 7 $5 7 0 5 3 3 7 ^ jfc J: t>' BB it "f Z> #ff (CSB« $ tl -5 £ 3 

3ilfcT'gS ; -ecDio^T^^V itt ^ 7 & I BL-DBL^THTffi 

^ £ Z £ # T' £ S „ mmiZ, 3>lfthiJ7;^?Xh'J-*ffiCl^HTg^ 

[0131] 

ft£ b ^ # 00 {C <,MT . I B Hi f£ & ? Z> D B L<D#£TT' 
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-0 H^^MC £ l^T, DB LStf-X, f 7 D 7 * 7i& ^©gii 

#*U^=ft#«K:;i3V*T, I B L - D B L K 7 it % K &3 tC ffi fit Ift & - * it & B. 
fc-^fro ' 0) A # #1 tc £ ^ T , 8#U#>Kfc rr^f^f07^7-yQ- 
■fi Sitf rf 3 -^-7"D-7"j - m K, 7^ff >f-f 

77^7-feJ:Vf3-^-7"D-7*tt > :g£#ifa4{I©t£S*f^'D;i§l 000 
I0«5BT'*'J, »6j|4Wl/»l 00«tfff*K, Si)8ift^l / $!l4 01*5 
li'iittt, HIWT'SS®!:, M&&IBL-D 
B L 7 <£> |S| ?; g glj ^ £ tf> (c X D - -f W + # JC S < , L t» , a ) j&H K. J£ £ T 
. m%te£Sk$kftTX'<DMM. & J: t>* b ) ?i> 51 Ift & / W X 'J -f -fe? - :> a > £ *J 
18 i: 1" £ © {c + ft ic Jg n 3 h T* fe £ . 

[0132] 

$f i L V> A #1 iC & <^ T . «TlC$^lCffL<gB«o-t-5cte)tC, I BLliDB 
Ltfi^LS!^. t?L5, I B Hi. I^tf, gl^«^ffl«U/rLT, Itfi 
HSSn67-ff >fY77>f 7-»» (IM) J:LtffiV^tl6„ 

53!J?££LT, #*L^A*«fCfeV^T, IBLt4#jStt#i:ttH-I^-eife 
6;^<LT, «*.tf, *Hin*tC £ T ia«-T -5 J: ? tc, # IC , ft^tf>#$fc£ 
ffi <^fc £#iStt*Mi7 4 -r > -r >f v y >f 7 - J: tf> ?g 44 # <D M 15 £ 

f*£LTfgiio) fci/i^n-^-^'p-^t^-^L, tf- X_ttc&& Xa - X 
CDSJl&HStirktfftS. < L T , V*T, DB LB4ft 

-f klo^T©ft«S:W#tSIttfT?§6fc«), m (C ^ ffl T' fe £ „ « T 

KU:»J»*JC|B«a*lSJ:^»C. D B L 0f«li7 ^ t >; 7" 3 > fe <t 

OfT<yfe^^lS$:-5Jtgt-r.5o IfflltttllCDB L ^ <Z> # #1 Xtf # ^ > ** A 
7 u ^ K T ffl *i & <^ t L T & 4? 3 £ # T* £ , £4xe>Xa-X-fe* h CD ffl 
tt , fei:t(j?i^g^5n*V>il Utfc. 7N^t l J7"H^3>«J:t;7'> 
■fe-fl»?8tf«rffiT?*<5. 
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[0133] 

^ § -*§• 0 8/8 1 8 1 9 9 ^^ 0 9 / 1 5 1 8 7 7(CgB«£;ftT^-g>J:?{C, 

iti*T'©w^8T'{i, & su 4)- * a # m& & ^ ^ m * fc « % & * ? & & *j 

; -T fctoli, «P»» If- X©3"6#43tt fefUM -T -5 ti ©T'S »J , & # fc ft ^ 65 
© T & & . *<U< i*i*T?©WSttti, 31 

*ie>©3t#«*s«tt, ^-xs#ic h5 v^an6*ifctt#tan6Ss», it 

, « * © *t ft & n , m« (Dws&omyb&mm'&ty. & & x$m* v>mm ( & go © 
*gft&#ft z m ^ fc. 

[0134] 

fr<LT, 7 1/>f 5:»it5fc4!)tC, & 5 * (C I* ft ¥ 4# ft (C ft # 

tstitfe, ftie w tcft#-r s^utt^ v*. u*u&#e>, aittc^ ot 

m<bfrte£olZ. & 5 J| fls 0O(C ^ T , ^©£/*^A£i&|SILT, $ <b & & n - 
£ P> (C p U < f3 *c ^ 6 £ ? (C . TU-f<Z)^^$«, ^<O^C0^gt'-ty h 

<z>»»»^&Mv^"r»*»»cJt*sn-5ii:*«Tf*, -?-©#?£©e>t5©-te, - 

©if - X±©«#W«« fcilfl^^toiiTJB -6 *>©T?* S. *KIT, 

- r-fe. V hj ©#»#^«:bv%t, ^^eu#^^^-r^t©i:^^&u#MS:^L 

TV*fcV**>©*:©2o©lf-XJ6Blffl«&JBW:, Tb>f©*£<!s£$j&JlllftlCf&fC^ 

szii:^T*^s„ ««©ft^«^«©«/i «t u-r ©*g s © «rtBtt& 

i©* £ it -5 . 

[0135] 

L^A&MKfc^T, lf-X©#gfS#iflH!«> a»©S44I BLS*tf 
c #£{*iStt#&=i-. F-r-5fc«?){C«^CDM^-5 IB L lfflv»4 i.fcK J: o t.- 
pJII4:-jfcSl!llW«!3-K©»«:*K»fc*»*i-t*. "t & to *> . ^#?Stt<*tco% 



(58) ^$12003-522969 

& J: -p rg^flgj ^^i^^^^^^^-si-) I BL<7)gC£:fc.5T'&5 

e>» L 5* L #1 B L0f LTiV^tf^> ^-XllJCo§ 

1»©M^5 I B L nl&ffl^S^tCiot, 7 1/ ^ ffl ^ § S 5: 2 n Ci^c 
StSIt^TtS. 0! A. »i , 1 01©l B L»ll^5i: 

, l 0 fcf >v h - ii ?£ n - K # # e> ft Z> (lit, #^7 Mi r i j ( i b L # # 
StS) * roj ( I B L # #<E L * V* ) T*t3i:tfT?*6) o 1 0 tT -y 

hrlffin- Ktt^Iit^S 2 1 Oirof fs o b L & # e> , iik T tc $ 

^ ;* - * - **i««-&»cttSe»ciS*Sia:*ii:««-es* ; *<U. « a. 

, i b l © aa # *> * c » m 2 it e>*u toy 1 b l zmm-t satr, 

[0136] 

t#Sfi(*^ISStl«gST'feSl§. a* <Z) I B L<Z>iH#-&;fo-tt«:fflVxTS 

s * t tt & m <d m m & m m -t & z. t # x- % s . 

*<lt. #1 X. fi , 2offlS45IBL (I B L 1 feitf I B L 2) &ffl^T 
> W©|lffl feg & IS? W t 5 3 t. 5 ; m 7L « , 7f;^>B:lBLlJB 

J: t>* I B L 2 0BJ*'#ffit5r fclCctoTltrt^T'^ ; ^ i? > li I BL 
1 # # flE -T * # » I B L2^#4l^H3i:i:J:otit3J:^tt ; ^>hi/> 

I BLZA^fifs^, I B L 1 ^#4b?5:^iii!:ioTltli:^T't, 
^7; ^XiSJ^#ftUj;v^!i(aoTStii:^T'§S. 1« <Z) IS 2 od & 
g li , I B L 3fiitf I B L4 SI^TBSUctj'JIt^Tg ; It, IB 

LI, IBL2. I BL3«J:0tI B L 4 CD#4tt A.AfflSW & S 0 ; IBL1 
, I BL2$J:a:i BL3©#SlilHAT5:^L ; I BL 1, I B L 3 & <fc £>* 
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IBL4(D#4tt@BJUTA$:^-r>5:i;*T'fe-&c f 3 0) & g , I B L 5feJ:tFl 
B L 6 SifflV^Sftil'tfeS. I^ieifCLT, 2 0{itf>^&.67-'f-r>-r-<77 
•f 7-S:M^t, £Ta>?rtB&&*10ftttKovi T 0>M#& n - K^#53t 
# t' S 5 . 

[0137] 

5 {g © M & -5 I B L tfj&SI £ £ *l -5 „ L rt^ L & # e> „ ±i&Lt- £ o iz. #g *. tf, 

fttf*4A>*Lftf ; t^Tffl75 y i? # ^ ^ T © & @ IC # & £ t> © T' fi & < 
, ft«fiittfftt9l«anTHTtiJ:i>; Ifetfot. #75 

I © J: 9 (C L t , # BB m fC o ^ T © fA-n- Kj 
£ & ; g!HB©# * © I B L © ^ & J* «■ £.#?Stt# © fil £ &^ig£-tST*;&3e>o 
[0138] 

Anx.T, omms. t=. &®m<?> i b l t z z n x-ftma & 
«r m n ■? z> „ wz.it. isi©»Rs*tn^-x*!i«ai©i BLfewuTfetj 

, *2©*KS:4tf*2©^-Xff 1 OftftKffll BLif t5i6. *f fS iT £ 
«Httt5ta3«fctf»#5&: I B L tf «/h # # £ J« S ft tf , ^ *i <b £ S** 

isit^t'ts. « a. tf , 7 u -r £ as §g l , » « l , * ^ -e , 7»;tnfi^ 
it^tss. 7i/-f feisi/. rv-fe'ftciJsnTttfliL, & ^ x* , sii 

tS3i:tft't5 ; Z. tl« , « ^ © f & fcT - X**»t -5 # K # & 

«> -r^^-fe. t -r zftmm z&m-r z&wiz xztim-? a 3 t #t?« 
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•5 ; tfinfc <fc #7 -v -fe >f 0>&KI 7 1^ ZMM L X & «fc 3*Wi, ^ - X £ 
»«■ * ttiSlf}- L * L ; 3 O) » ft it # fir B£ R & »J tC tf 

-XlC^^rbfc^W^-*f®<D*$:it*D$i±€)3i:^T'^, *<Lt, (mm 7 -J 

[0139] 

ad*_t. tf- x & t *j * w a-&*jc»in-r s £ £ k j; *j , # » * fe « a & ff 

»fCte^-T&^-XewS:3S»(*»fC*iDi-Si4:38«7?$*. $1 X it , « # *r tt 
# » ft * 3 ( it j£ W tc (Mitf, «{ Hi & ft m *» M fi ffi * tc ffl * A *i S 3 i: fc J: »J 
) & S it* it n & W £ * > K 9" -Y >v ^ 7 *j -fe -f & ffl ^ £ 3 t tc J; U ) ) 

a *vr ^ s «; e> «, mmfrffi®&m'£Lt~%i&£ Lxnytzft-t xz&yt 

fl5&it%®ti&-frMMfc (Fluorescence Activated Cell Sorting) (FACS) £ 

£ *T e> 3 £ # T* £ £ . H « fc . 2offltf-Xi/XfA ; #Ji«. * ft # *f * & 
tf««^-XS:ffl^T*WK:*g-&-r6-e**-5lf-XS: ^;i/7f>J U, or3 
V* T * © « . ( « * it , #S3t5 3i:t') IJl^-XSftffia-ft, T iZtf 

[0140] 

8^©«tf«»Jl©««:*^:IC"r-6«fc-5»c4ft>ti*. # 18 W © iK l£ m it. U * © H 

iz m - x z-stsmmz tzit* u - & *in -r s 3 * tc .t o t « *i s *i s . :n« 

[0141] 
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#*Ln*#«fcfcnT. # j£ £ JB X tr - X & T 1/ -i KmOt S -it 5 » 

^- X£ 7 u>f tc A?f 5 HzmMsiiiitfm <b*i£. 3<Z>;£&«:Tl^S::iS 

* («'J>*fiJ:tfi«SlStt6) <Z> tC lg L , %v^t, x*;i,^- £ in*, 
#9^.tf, Rffl^tt -ft S i i: fe£tf. £*iKJ:»K i5<*S£L 

w tfiff t> n r=. m # c t* , * y s < ts £ u fe « *• & «■ t? t i/ -f # # e> *i & . o^t 

* © - o tt , 3©SU&$:^^wt--|2>-^-i/T^^tC3l ! d^-rS3i:^T'^, — o 
St*. 3ffl<fc^CLt^I3*lfc7l/>f», TV -femora <Z>^-X<Z)«$c#HfC 

fflV>t, '>&<tt»50%, » * L < I* . 'J> < £ =fo $J 7 5 % , # \Z ft * L < 
f* . ^&<£*>ift9 0%©^^gp&£^t-£7b^aM#(b;ft<£o H « fC , ' i © «fc 
■9 (C L T ft £ tl tz T U -f (* . ft £ b < I* , T -V i? -f © 181 tC fcf - X © ffi 2 0 % * ft 
, ftt. L < I* , »1 0%*|, 4$ (C # £ L < I* , »5%*SIS«Jct5. 
[0142] 

3 © Atis^Uc <^T, 80« ft*- (tf-X, 

*®_h©flii<Z)M©gP&£-£A,T* : fcJ:^<, 3 © ^ M T 7 Y - -r-T -lC«t U«^Il 

ics'j. © « , se>tc3aiHfcig-& , tsifi*-««a#isn6. # * l < t* . e - 

XT- r^^j sns^S^^ffili^MtSSIS^ttLT^S. z©»|Rtt, -flBfc 

, bi'-X:^^ (vol : vol) tfiftl 0,0 0 0 : 1 & L 1 : 1 © ^ H IC 

&£x^y-T-&£„ -sate is & $ i* , * i± a -v ? r - , mm&m. *& , fs © 

«£##fc£&&**S)*fey#»©8*S5«:*tf£i:tf-e£a. Jo A T , 

t* . . # * L < I* . ilffllf-XS^tf j tftb%. 7U>-f±©gP&<fcy*j#<© 

tf- X#&S„ »i Lv>flft^Jli2«4-^b l o«fflfjg*(fi©e-X&fflv^S. 
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SZ:©I2g£il&UigL. M^tCj: »JigT1-6*rfg14©&£tf-X£ft/Mct-<53 

^-fY-&StS?i:StIi5^t^TgS. 3. ffl ® p I § ti . i§ ?fc *> b < 
«; g £ ^ © IS # £ , *P US , W $ fll Ji , «#*>L<ttiR^, m % £ t=. tt *» £ 

IZ L T 7 V 4 IZ ft ? & m.M Z If 2> ; fr< It, jfil^Ift«li7U>fJ: l Jfc 

*» & * e> tc , ^ © m w tt & u # < cd ^ m z t z. t # z* s , &t l^^^m t 

[0144] 

& J$ 5: 7 \y -i tfffiM © S T* ri <* *i 5 © IC + # » PB *T e> . fc* - X © * £ £ £ 

^&Zl£:#HjfgT?i&»J, »l#j&*e>*&24IISIH|#$fS L ^ . 

7U^©gp&©t-^T#^^Te*-X&^&t>©TM*&^'£, t^fc^. s 

S S k £ © # & o T *> £ v> 3 £ tc © ;£ ^ g T* & & . j&n ;L T , # * b 
ItTlii V> ^ , 1 <B <fc »J t) # < © bf - X £ « -T S IfP & # & o T *» J: V* . 

<, * fc*iiK)?fiTt#iSt6 i i: *^ BTtBT-fe So Mitf, ftiSttffc plffifctt 
*14U>*-*fc{i) , 6vS't4'fb^tg^#^^g*t«vx^5:fflv^, ^ - X © - 5£ 
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t © no - &iz^><,\z(Dmmtf7 \sj <Dtpizm&&£nz> £?iz*mw<D 
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Tu^^tits. -£©3s^ -? y a a- v \±- x©^ y 

, Tisjz&m-r&m. m. *tBt©^f tit'SoT%, twtts^f i« . 

&? Z th<Z>m« © # & »C T fr o Z. t # T* £ S . 

fr<LT. 7 U>f «rfls«Lfc«»C, MililCfcS, 1 * £ te^*l,J^±©£ 
#?S14#:, 1-^*>t>, ^-X©#gp#Jfeg©&g£|ig5tTi-S£#)lC-£© 7 Is A 5: 
r«lij ^ -5 0 mi ltt, RB j£ 3 *i § © T* « v% # , #58f9§©7U-ffc=!:£>*/N 

■V — h Sr^t. 

[0146] 

frffim<Dm&<D%gmt l x it is ? + )i & ^it z fx ? m'bm t£ v mm z n z a z. 

©is^te> -miz, r t .yhj ©gu "t&;bt>. 3 *i 6 gp & © j& # - IS K 'J> . 
it'7HU*^>t5. M#^£^1-£t>$¥4£aDX> % is f ± )\s © M 

it*7Ts^®.w.f£» zmm? z> = m %. a , t*-x©iE*£s*:ii©s/?*T>-;i/ftS3:3i 
t) , it & v£ 44 -fb M v - * - (facs) tcTda*fett«*-fba-& 

■5„ -t&fr*>, -r^T©£©^-X£j&fcffl<*-&, -3V»TfiEObf-X*ttlllSt5 
* U < >T is * 3. tc T -t £ to , & £ vw* £ £ "f ^ T © IE © b:* - X £ ifc 

ck<, -g-©mH8©^ffl5:> « *. I* , #X?PVN^?-f-, if, 7 -4 V 

[0147] 

fc> t> , 4- * T* tc hT - X © m J* i: & » £ £ *B W # w & £ K t» & o . is x t- A (c 

7 >v iz -f & ff e> . o^T'. rjEj © % f &> T «fe y mm fc ^ i" <fc e> ic # 

^^^©^-fb&jS-r-^JKbxD^-XS:. r^j ©^-XiH2SiJifefctt:#$i-f£ 
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«fc o iz rv-^j &tfi-„ r©s^#ti, m.m<D^m. »*u<«^77-r^-T 

J^WtS. r v -fe -f &ff ^. rjE j ffsft^-xj SISLfeft. -« 

fc, ifcfSttfcMSI (Hewlett, ffl#ftTt, IEa>7r >f/l-£tttc 

FACS) if £ « H S (O&OftMWiftT'ttmiiRMttm JC# L 

>f/<-fC3fc£«ie>*-i:, ftlit^T^tJtMTS »J, iE tt ® ft W T* & *J . 

Z. H #T* £ S„ Lfc3-ttiStt#©4#»Hb&, S * # ft #§ £ ffl 

[0148] 

^T>f07^7-tlt«t5^i:tfTtS. *<LT. 09 *. tf . I M © # 

sttftffl»6fetfc^-x*a - k -r & © c # l , **iSr^-x**e>©»aiT?^ 
MstLt. &Kmm z-sm * & t ^ e> ± v *>t? l 5 , s*ftss» 

t*tf>ft^Kfi £ m ^, StftfejRCDftfSttffc&frS T >y 

, ovm?, ;u ^ * - h £ £-fb#W»C 
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o «« r «y -fe >f & ft o « . ft £ S IK r £ j ■* tt r ^ j <d -? r 4 A - ay n 1* *i 
*»»CflgJtb. Zin <b tf>|feffl 5: Egij-t 5 . ^<£>H8!§*<Z>ig5l£:LT. -f ^ T tf> IE * 
\£~$~/<T(Djk.f) x lS.-a It, ^-<7)g(Sffi(CNv^y*fcli^^$n, ftfi tf> - X <Z> ii 

BL) &J§V^iH!l5£t--2>„ ±&Vt=. & O l,Z, DB Lli, ^-rsii-rtWiT-f-r^ 

•r 7 y -f r y Ktc, #* U fc« 

Lt^Ai*t«tCfeV\T, DBLtt, _ki£ L J: O JC, I B LC^^tl). 
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jja-unattWjcas^T, *-**stt#tt — *ti*Biif* y . dbl«, *«*b 
•t &mmwizmffi#)&-*mmm-t:& & * mmzf a - y © # * tc nt ® w tc *g *t w 

. iff* L^jittMtcfcvNT, DBHie«w*fettia8iw©v^i*n^T«i«an 

18 t S J: o \Z'& U fc 'P & < £ %» 1 {@ © IS ■?■ , r-fVh-^*fettft#«SI 
tSI^IWtS. *(Sttt 3 o© V 9 X : a) 

, d b l it&mz^ti. =fo e> - o gy © ii # 0y ic £ ^t, d b l & r«ggs«nc&i«-t 

&;'■?•**>•&, DBLCra-&**T*5-5*»<ffc*S-&y#>K(LBL) & €6 ffl 
15. ^ © A fls 0HC ^ T , KRftlS&yjtfVK-DBL^TSIBL-DBL 
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^■-W/-(fil»iai«),T-**^-U"yK. FITC. PE, c y 3 , c y 5 £ J: 
U =f- -V - K • tf - • * - 4T ^ > K tC J: & ^ U * a. 5 - • X O - -f • )\ Zs K Zf »j 

9 <om 6 f&izmmztix ^ & su © a; 4& ©&-&#&•£ t* , Mtt^>*-K^-s- 

[0151] 

c»y6ssis«<3Efb p H>f - ; (2) *>mmt&izftyt 

L fe # o T , {@ * © t:' - X ( £ & fc* - X © BP # £i EB ) © ffi « © W Jg «: , «t 0ft 
ftDBLtIBLifeli4fltg|ift0[gffl^ (■*>&*>■£. ^ffl^O - Zf t. , £ 

y) *i5ti 1 * fett-f *lJ«_h©»»XSS:ffl^Ttf -5. (Sllfet- DBLil 
5S L , f(071/>f 6ffl^S:ttfT-|5 ; b^b, & 6 31 T > 00 A. « , D B L 

Ltlfcl^tf) DBLfflSS!4tt||T'fe§„ #llx.T, #tE«B##T*K£^£J:e>{C> 

Tb-r&T^-fe-ffcftfflt-sfff. Tft-fflDB, * £ « 7 y ■£ -f © i£ © -r *wc 

[0152] 

— ©AttffllC&V^T , #-©^KX@5:^fe»o 3 © A #09 tC V> X , DBL© 

j: e> tc, gft 4?* ire r s*ij«j tsittT'ts ; ^iic «i^n-y©'>» 
© IE a # jn © r& Tt: ic t , tft*% v i^-Xffl*tiaifcttfliK:T3- k -fb s n 
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T^S&'bti, ^©<fco&^atell£^n-^-£:ft;pr^£3£#T'££). * 
ttfStttt * « I B L ©3- * ftii:#I65lc^^L. $li4$*3t. flJAtf 

©ISI-tt. CD iSS fife ( fc> *> , ;MT'&S#la©-£<Z>IB#]) & <DWim\t 

IC «fc ij , #DBL(Z)fif 6»ft5It*!T-i5. Zl CO £ i: &C J: »J , 3- £ # ?S ft 
[0153] 

^ m k o t m m ~? ■& # , ma> wi® b L^itifflt^s 

. iCDAftflHcfe^T, -5 s 3 - # - ^ □ - ~f ZMmWsftOf-lsblZ nlOt v Mc 

sti * co # ystts n«©ail*©SfSJCT««lfb-rs. -5 s =i - 9 - p - -f it -t 

^.xm^nmo^vii^m^-^o & ^ - ^ <d ? ^ - 9 - & =i - 9 - <d n m <d 

9 9 CD A - P a y <D llSltSitlU 2offlfa-^-^D-^tft^T«)^ 
-;i/SaUtiCI?!l«)* £ * "T £ Z i: # & ^ „ Z. 4x £ IE S<ffc "t 3 AMC g 
& ^ - ;b co 33c , f==i-#-:7a-:/®»fc£tfn©»fc:<MJtt£S:ri£. # ^ 
-;i/5:7 l/^fC^^^'J 4T-f-tf-S/a>-r*fc, I B L * ti mMte IZ i/ 9 j- >l> 
£ ?§ £ "T -So # ^ - ;b & . MR?*, aiKW tc a ^yj4r>f1f - 2/ a>-t*i;, 

{Co£*6#&IE?'J^IIW3- K » & 41 £ . Z.tWC.fcy&flUlCDTl' 
>ftC43W*«»^ , a-yS:PI3£'tS. 4<SCD#y£ffl^-g>«1=?, 4xn 

III © 3* gfc U £ A >f 9 4 H - a y X . 3 & Ift (C «: 4 n fl§ CD IK #J & E 8'J "3" -5 Z. 
fc^TtStf. & 3 4§ (C «: , 3 & ftSIl^SktS*^ L4l^V>o 
;b & r\ A -f U # -f if - 5/ a > tc # L & . /W^'J » Ftt|ttSft. 7 s 3 - 9 - 
:/o-yiil&£;$tiTv^fc«K & © a ^ y 1? - i> a :> ic tfi x T , •? u - 
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-tr-s/3 > » t& © a >r y y ^*>r-e-f>3 >^e>Bfjtc#^i-s^y-^-;i'S:^'rs3 
■4: »c J: u f? v^, Mts:t*«-etsi) . 
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^3.K-i/ 3 >©^r^l*M^'2>o - « »c, /W :/ U # If - i/ 3 > * ^ > * 
a.^-2/a>©«riattfj*^^*T«S, * m 181 %». L < tt 0 %i L < it * n w 

_t * -e m < . *w mm iz ffl m z ft & ^ 4 7 v # j - i/ 3 y 1- y a - * m ^ & 
m , a -r y u ** >f if - 3 > * it 4 y * ^ * - y 3 y n# m ti S /> w ^ u # << 

•e-i/3>^^>A'-5:ffl^^^-f>^rLK-i/ 3 >^r^J:'Jtili-r34lA^T'S 
[0155] 

^J&^-To 1 6®yD-^f|(ff 1-1 6)©Tl/-f&J:£>*4<Z>:i--^& 

# y (4 ■5^^ (f lour), l^ll « 8 A - D ) £ M & f S . . tf - X ± © zf a 
- zfizMfo* ifa — # — zf U -zf 1-16 feflsj*-* -So f-Xr >v V , -r =r 
-if-^D-^1-4 5:^yAT*, f3-^-^n-^5-8S;^BT', 
^-^■D-^9-1 2 £ # ^ C T* , feitff 3-^f-yn-^l 3-1 6 £ # ^* D 
T*^Hti-S 3 T'& ^a-^S:a^L. * V* T? R "7 - ;b & *g ^ n - 
SttSlf-X6ttf7 1/^«ia-&*. ##y<Z>&S(&«fc£>'#C^T'£-T : n 

& »r*T?»j£-*S. r a - ^-yn-^ffll-ffl 
t-v h ^*^T'i*t5. S?S — ©t>y h^^jlltSA^ Zffltt, -r =i - - X 
D-yi, 5. gfeitfl 3 6* ^AtHL, fn-Jf-yD-^E. 6, 1 
Ofeitfl 4**^B-eS»L, f3-^-^n-^3, 7, 1 lfiitf 1 5S 
HCt'gll, *^tf 3-^-^D-^4, 8, 1 2 & J: t>* 1 

* M "T 5 . BP la , W-?3--rY>^aieT?dfyAS:*toitie»CD^-Xtt«»y 

T^^B?:^i^-xiif«yn-y2&t*, - 5 s n - ^ > ^ I ;g T' * 

S3 J: If^lIlT' # if C 5: ft fcf - Xtt«» X D - Zf 3 fr„ ^ R # » 
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[0156] 

^z3-**-Xn-Xte-f>1*--f^:3.-e*lSlSjL, & , 
XJitcs' r^ffij g,f ^tifcd dNTP(ftifnii-i' 

t? * y$:iiit53iiA^|gi^u« r e> u t ^t;i/©i?J#M * - > 

[0157] 

#B X. T > 7 1/^ffi*^Xttaz-^4fn-f ^ > ^ U # > K CD <fc »J 

t7 h5: r S 5PJ ffl J 1" & ' £ # «T 18 T* & 5 . z. ii it , <^ < o © ^ j£ ; ft x. « , 

v*. PI title, 7i/-f«{cfeWl.d<yi/Ht;i/3-f^>^^^-AOffiffl;S*: 
h*;b^DB Lfflt -y h5;SfiJffll/Tt»J:V^ H3 tit tc . - CD H # #1 « n 
- 7-* ^ > ^ ** V ^ t I, T fc' - X -9" X £ fU ffl b , IHT, # ^ - X -fr >f X 
JCB8LTi--^ftDBL©-fe's/h<Z)|f3pJffl«<priBi:ft*. S'J & £ L T , 7 U W 
fc j*»g » jc - X & » n - >^t§3i:i:J: 'J, DB LSB^JffltSii: 
& £ e> ic . r 3 - k i/ x 7 u > y j &mWUz£.vm&o 

[0158] 

# * L <^ Jlftfll T- l±, fcf-XcD^<o^CD-!J-X#t^ u - 2/ a > tc 3t # S: 
^ * i± -5 ^ t. IZ «fc U D B L & SfUJg L T * <fc ^. ff S b V^#«lt tt. ft^tt 

m is & ^ -ft s -e s z: a \z «t y , a^-^^jifittrovh'j ^n^^iti 

v V. itifi, 6I4^-X«Stc««*S^Sit5 3i:t:J: 'J, * « g'J ?£ H h X 
, -fe^$:^-XrtlCX>h^^X-r-2.3i:tCj:»J^*5tlT<fcV% 0 £ * tt $8 HI 4 
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fe tt u o t «k #*u<tt**fi*-e*y. *©»n2/ 

V ± J\s IZ «fc »J . ^ n - t 1 >y©£©©&#&2/**^;b*fy-rXJt# Si '« S tl -5 

fB3£Lfc=b©##*4iS. 
[0159] 

£ M & £: bt, 2©H&£ilg£fe{;J:3£jg© l ffllH^tiftTJ:^'. 
[0160] 

*ffi_L© , irflB3£t:fflH"T. £4fe?£tt*!l«>|g-&ICH UTfttUiS *l * <fc e> tc *? o X «fc 
V^.-aSE^-SP©*RSJK:J:ysaRStiSJ:'5K:.. i *i 6 © tg ^ tt , U* © IB » & 

* '> £ -r s * < t? e> . 

[0161] 

it! XT, 2*fe«-e4aJ^±©fe^©i:b^{C^^Sx>n-7-*-f>^A^ #-© 
63&a««fcy ! btfL5#*L^#, £*Wi, *i tc «fc »J , l/jtf-*-ftiR©*m 
5:ii^^©(CM^e.4x-5^©3SSfe<kO f T : -r7 : -^^-©^S't4(c*fLT-f>-fe> 

[0162] 

Iftflfti, K;i/*fett*^7i/>f (IP*, £ 7 \y 4 © # ) & JB v^ & . 

(BP -6, f U7*>t>A-)ft#tirk# - e*i*, -»-X7i/>r©l£1Ktc«J:y!* 
r US « n - K J T'feS. f & *> t> . Mxtf, Hi;a--{'ft*«S;0 
K ;b h 'a y K ;b /\ n n m m f s z. £ # t* # 5 . o * y . 5 o © a. - - * & ft as 
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£ 1 0 0®I4St ^> l/^f ti*^t)ttlv^T, 5 0 0 0ffllft5 £ ?S 14 

& z: £ # T* £ s r £ # M 3? £ & U . - ® ic, zL*U£#l&;fefctev-:*j-^-X 

if - X , ££&ffi*CD:S(Z)racv-;*j-t*-X<D^ffl. * £ « M & 
^i:b^T'(D2*fctt^tlJ^±©V-*-^-X(Z)^ffl-efeU4#S„ 
[0163] 

glj CD fls #| & ^ ^ e>4Si>3-foyA7^-^. V U X7 ■< y V 4 
X £ & m. M -T 5 3 £ # T* $ 5 . 09 *. tf . S46*>f Xffll^-Xffl««ICJ:»J. 
D B L iz >y h tf> g f [J ffl nl |g £: & U . & *> . 5 i- o X 7 -f 7 O i > 3 - f 

-r > y r <f * y is * y *m*&ir z> mta & V 4 X <d ^ o u 7.7 4 y <d mm # t§ t 

T-f^-0)M^-5SlT®S:«-r'52*fe{i^tlJ^_h(D7r>fA-3 , 6^^>F;i/?:Jiin 
© * ffl § ,r # T* £ 6 0 M&S^33£fl§^T, ft^GD^^i/teft^cD^^nx 

7-f7t*itl/, O ^ T* £ U 3 ? :n ;i/ # © J: U 3 & ^ * n * :7 -f 7 ^ £ , 
^VJX(DV3L)\stfmt-2n&£T'm*K&W>-tZ>Z£.tfT'%2>o Z.<Dj5&X*m 
C6I©ifc¥^M^tS&5t^X0^ * a X 7 >f 7 5:3 - Kb, * *WC J: 'J „ 

7 u >f ttt tc -t z> m & s •* u =r * * u # k bb#i o> m. * & « it ^ wwn » © m. 

& j&Sg-T 3 3 £ #T- £ 3 . 7 r>f A- ft^<fefl ICS LT«fiS *l T V* & # # 
[0164] 

iffi LV^<*MT'(i, 3 - ^ -T > <fc tf^ 3 - ^ > *7U774y 
5r7l/^flCa^a-T-f > y "t 3 £IZ <fc U fifrfrZ . .#:R#0!H:: *3 ^ T 2181 W 
3 - -r > y JCB8 L T tSlCflESlS *IT 6 J: -5 fC. r|?fiJffl-f&J 3 

. £ # -e £ 5 . 3 CD H # $1 T' li, ^ft^*l#l&&£^?£'M£^t^*DX7.-f7 
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©5^^vU-.(*fcti^n-?tiM^-5^^)?SttSiI$:-g-^-9-^3Kbfa.b-i/a>) 

& , « * at , mm<D7 (dvj x&£&^- - z y<Dm\z& vwm.<DV7 

;i/ ?^ SR S: * . 2 ®7 h U -y ^ Sitltt S 3 t C i U , *t^?>f 

•y-^^-r^^y-fCcty^^wtc, ru-f^iiifc^tis. 

[0165] 

. - © Jl # M T* , # - tf> n - K (SP *> , IBL/DBL»)i, « ftf # #T # © 

. -e <© y\ -f -f y **^if-^a;/^y^;b&g©i6B#7r-A-5>y^L&^*§it? 
& n SB.^'J a % \z n m m e> m m t- # # u t ± v> # , /w ^ y 94*-*/* ynmit 
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ite^■©^^^M^c^cy^'fyu^'fXLT^^S(■r^t)*>SH^J^M^:S)^□-y 
ffl^I-fe>> Kci ua^tvs. 7 a - -7<d t y h iZ&M(D a - b* Z & m ir & . * 

^ □ iftfi#&-r ^na. - y © £ t ic & /\ -r -?v #4 x u& ^ ^ 

< e> iz it ;\ << -7 y # -i X -T £ pj IB ft # $> z> . ^=Eny-ffli//<;niA^y'j ** 

-f XLtv^^D-y©??^ f>3 > Of ic ^ jg j\ 4 rf U ^ if - i/ a 

{C J; y ^ 1" ~ t # T' £ -5 . B#K:H£*>yt*«»C#*Stl»©Jfi#tt£THB 

[01 67] 

§BI^Lfe7>5'A7U^fflf3-f-f pH 
8§£lCg^gfTe> . 3 © * ft 00 X ii , fe«»?gttSa»CinAT, Xtift#4$tt £ 

Hfejgj i:*«i*i1<lpan4)fflttJ8i:'J:Uff«t6.'»#flliPCTUS9 
8/05052£J:tJ { U. S. S.N09/151,877|C«ftgntV^t)CD 

* (b pk a«±(*fctt*©^)tcwii , rs»-&jc®jtas(*fcttfla©wtt)©3E 

fb & •* CI £ £ Bfc £ , §1 ffl K «k y iz ffi. & ti . «F*Lv* # * 

L & 0 . 5 pHn-y MC J: U # 4l & M & S P K a £ -?- ;ft ft 
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t7h5t^^A s t^, d <D^m\Z <fc y , £tt?Stt#Jlc BB L T a - - 9 n - 
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&£LT, ^^.©iClSW**- * U > ^ & "TIBtC-r *. 

, fijfil^{CBBii-r-5^'r;bXT-fe-g>, HTLV-ISitfHTLV-I Iilffl 

; <k gu © &mm & & & m l t *> «k ^ . 
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a A * * - B , nU^B, U - 2/ n v ^ T , ^llffllilifej;[;w>^t 
5fi^ff U7fcfi*t5) © % ft W o < J: O tCfg ft L „ 
[ 0 2 0 5 ] 

£ e> & 5 * # #1 ic vm: . I^D-^liifTli©DNA^Sff Sitfti 
f*&**lfe««S»^t5 r D N A *Btt83u tcftffi-t*. 

£ e> & & A ft #1 tc ^ t , yi/^-ecoi^D-^tt^^yu ** -f tr - a y \z 

[ 0 2 0 6 ] 

#! ffl £ Jl ffi "T „ «| *. tf , ^«ffil^,tt, #SDNAv-A-©«ffl!CJ;Sie« 
^J^£?fcgi35!t©W&©##TfC;&£ 0 Ji* ft? © flf T* & , # *? a j- ;i/ V - * 
- £: L T © M n m m BL ( S T R s ) & fij flj L # , *E © iSR tt , thSgffi 
D N A (C feV^t 1 dfn^-Xfe&'J^^UT 1 lg±(0lSt*®3 5#- * ? is 
* ^ K # Si! (SNPs) T* £ „ # fC , 3 - K So ?!i © cp £ <fc t>* if H T* © S N P s 

& < te$&fa&-uzmmtemmm^i&mL. a P o e 2 / 3 / 4 ^a«r;b 

y/Wv-fc «fctfglj©j£&©£ * gttemttfel&mZftt (Cordorfc, Science 
261 (1993) ) „ tU^5!9 FTU'fAO^^fflA'f ^Mt*-S/3>T'(0 

SN PJffi©#MPCRififI{*, < tt)MBfc©SN P s Z mftfcMte'f-MZ: 

■* £ iEfitl? , «i4*ST«*-5 3i:5:^t (Wang«b, Science, 280:1077(19 
98)^#BB; Schafenb, Nature Biotechnology 16 : 33-39 ( 1998) & # M ) 

single base extension) fccfctKfcTDi'— ^liVX (py 
rosequencing) ?S{i*#§^©ilB^^JtC^fliT*feSo 
[ 0 2 0 7 ] 

ft£ L n * ft W K X . *38W©j|iia«S:^«fl5tt»IS:aa!I-rsfe«)tCffl^ 
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+ # # j* tt t , ii^«fti:^^t53t^t»ts. l * l & # e> , ait 

-f&JB^TtiJ:^ ■fB^©^^©^mti • (e lec 

t r on i c no s e s) j ffl ^ T* © ii fMC ^ £ ^ U # > K CD A * ;i/ lc 

^ li ; * 4f « » Jg ^ & Bfe -t 6 fc ft CD ft^ a PB S: ft * -t S T y -fe >f * T T « ^ 
b£**T*&£©(C+#&fe©T*fe&^£ £> -5 Jltt 0>J Kl £ <^ T , 

^ ?n « is ^ a - h^-srttm-rstftjcttas^sietta* l <* ^ < o *» 

ft * ft M tC S3 V* T . ^©«PltjeSS[tt#&10-4~io-6M-l7fc»Tf*y. 
1 0-5~i o - 9 M ~ 1 5fcmt)'ftt L < , *& 1 0-7 — 1 0-9M-l^^^ 
ftlZftt L ^„ 

[ 0 2 0 9 ] 

^:»@69jje#®s^A- h - © x * u - &t u-ricip 

ft**ai*ft#i:<-x©ie-&, ^-x±*fcttia<©6jii«©ai«, # # 1- s & 
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#*LV^#ffiHcfe^T, ft « -f- © ^ -ft li > &ft-5Jtgft^f§5, $f*U<«^^ 

w^iSt Titsw* fctt^ittiStttcwaatiT v^*«»tft* 

fflK^©SSHtg:5. -f ft to *> , - « & 3* W 4 i: , *>;^fttt*fi((k* 

[021 1 ) 

n * tc & gft & , m x « , a»4)>ap-c«»©pcRit«<z>raK:«)t^««K:* 

II/T%J:k. ft to »J tc. gteSliJO^^lcSbTA'fy'J ^^f-i/3>^> 
y-?r-4t-S:«9Hi: Liffi^tfeiu. /\ >f y y ^ -f -tf - 5/ a > -f > y *r - * - 

» , fr^x ^-ssmwiiz&ft&jiz 2*m<Dmmiz&$ o s\4 ? v # * a - y b y 4 

. L^Att^UC&^T, >f:/:fcl/-*-S:fflV*TV* , t*<fc<.. -f > * U - * 

-tt-tt«K2#«©«»©#:feTT?©*i8iSfc«>, * j\ A zf U -f i? - */ 
h >©#fcfc*ttrtt«Mtt583fc 5 e». fftto*), «W*<*4:^«?SttlRI 

i: ©te-^fCfiR L T, ©g|$teT*£ 15 S ftfg^tffc U , & T?.tfe ffl S to * . 
[0212) 

ftto^tc, j&sa^fcfc^T, tugs u j: e> tc^^^^s, mm, mma.rn.9t 

[0213) 

-rfttot.^fts^m^s:^D-5„ 

[0214) 

ant csansnTusiiKi, AftMtc & ^t, ig£i<7&#©#& * « 
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fe <fc / £ feli##SK)&t U < li y # C > K CD 2 # ffl S: M 4> £ i± -5 CO 

(C^ijffi L T % «fc V>. 

[0216] 

£f £ L <^ A # MIC ^ T , © (two-color) ^^r/W^U^-f-fe? 

i^^tfiutAtT-gs. it-x(«is?ij&sit4SNP©its ( ± sis 

ir^S 2 offl S N P*tSritfe^#MWy O - ^Sr«»iB^lfC^>f :/ 'J * X "T -5 . 
-IWCJ: »J «fc *S & ^ 1" IE L <^ BE #1 £ t % K , M £ 2o<Z)«-^Jt^e> 

ISI^T'IS. i*lti*WSJUS#«:*l»-rSje5>il*i<«i!^i:v^-5 5pJjftS:^f 

i: £ S * 1" £ . $*vy^fc7 p o--'7S:jScj£lcie-&3-&.5*frTT? 
y 1z ^ ti ^ *v b © & # T T* £ U J: ^ It M £ ii « 3 z: £ # T . =s § o # < © 7 y iz 
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^Sftgllfed d NTP s £ ffl ^ ^5 V - (7) <D «> IC ffl 1^ & 0 ^ 

£#£t* S N P gp & 0 12 ?!HC ffl *i 6 o #^fflSI(Cog-ot, 4o<DH 

ftSS*«HSfflv^Ii:(C*y. SNPSB?!I£4o<Z)i&«4##|lftfcf§^S:J£!R 

T , m -fU - rf £ \f- X±(D 5 ' *x h 3 ' fC 1*0 # o T $ fc tt 5 ' * »C »J 

fjf w , ^u^^-i?#«ffl(D^ii©3' ^tfti^s^fti. ft to y c -9- > k 

©»-&»c fev^T-, KfcWKiyj ttfci^. An * T , t>hM-yfS7 

in it T . #Wfc#fcJ:tf»DBLCD£fce>%#Ka63!li:*§-&"*-S«^ a* © 
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# £ Lv* ^T. «7U-f*:ttj|S©i&«M&*T-5fc«>K:J8^S££: 

#< ©a-^icasnT. & Km t u r e v*. aftsr*«L«i 

<Tttv^ft^. « *. tf , ;*U:J*?l/;fr^K^a-7*©#<£iS3l£LTSl# 
t T % <fc ^ . #i^©M«;€»4^]«5^•^ L ©p c &K^S : &^f•^)3i:tt*S!W^ciluv^ 0 

#t»«l«ie*©7:/n-^8:fliV*T, 7 1/^0fti)«J®fitLtltl (DBL 
[ 0 2 2 1 ] 

a>.tCJ8v*&. #<©Jgffl, mZ.lt. mRNAfflSIffltAC, *g Ift 1$ ft © 21 ,g 
K#UTitt»»fc/C»T*&fB^«:£*S£i:#S*L<, * li . *> b # Ml • 

„ L # o T . *»WttTU>fJCfeWStt-&e9*lf-X©fe©©MJlILfc^r-VU 

S©(C^$|^M^?:J/^ a. U - htS^ftTt'ffSr |WI B# © 7 U W 

ffl©WJ©ffi«RS:l8!^T, #*©ffi»«:ftl©%>©fc&M«fc:*3B'*3;ifc#-C£S 
(Mili, Ji&3fSB©?gg) = -tfcfe-b, ZL©A#0Hcfc^T, H & S ft 
ft J: U.tr L* 3- K fg^J tlTH>T, S£&69fc»8fc*=*-A«:J*fcS»£ 
T e> . d © £ ? tc , M@©/S^©J:e>&ff-^£#*©tf-XT'M-r63i: 
I©*tUyi/-i/3>&iSl!iffl71/-1'5:ffl^Tffeiri:^t*t, £ 
T © 7 U-r±©±T©^ , D-^&^^tc^DT{@^tCdr^ U 7 i> - N 1" £ = 
[ 0 2 2 2 ] 

^TS*. t"fc:bl3, 09 bMb©M#T'£, 

•»css» 2 nr ^ & a e>.ic, & & y □ - -fit e> * <a^^j **-r x u & £ 
*^i±ioj^±©i3^ji:^iSA-ryj^-fx-r^fe*?)e)*<«iigL^vx„ 




2003-522969 



[ 0 2 2 3 ] 

#STT\ ©«£©* ^ & H$M**t6*. i ft £ © B V* 5: j£ A «fc 

tftfettcw^j&aasrWje-rsiiA-efes. 3©^n©Mt*^ifiisa©mRNA# 

4T7?©ftS»mRNAfflgiT*S, mRNA5£Stf>»ifl£: LTfllSSSftTV* 

(Lockharte>, 1996 ( ffi Jft t£ (C «fc »J -£ T 4 * Ig *ffl * CD - g& "T £ ) 
) = 3 CD T ^ □ - &mMX* $> Z> itti#<fflyn-^J*||tt5. 3© 

r^n-^icfe^r, «a[ic*f-rss*w«!iRiss:m3e©ate : f-*fcttBiJ>f^© 

^SiWCSfStSfei!), 3tie)©^"n-^$:5tlltc^iR|-r^3i:tt^prigT'*> 

s= "pffitotamcDXtaizia^T. m^tmmLTgktofr? u - ~j ©¥i£i&£j&tt 

SfWT'feS. #38fHfCfc^T. 3 ft tt - 65 \Z glj ffl T >y -fe 

^i^7>v t^i;So'<IS!{:lMt53i:^T-$l> 0 my -fa - 

^ tt , SU © :7 D - :/ T' ^ ft £ ^ i$ ^ S J: »J L 3 , {^©Ty-fe'fKl&ttS^ 

-:>3>7l'-fX3f-A£:;§^T*TW jg & IC g ^5 < 3 - K & JB <^ S . 3 © 7 ~f 
□ - -3 1 ©ftj^ it , '>lfflyn-^l!b^MtL4^Ii, 8Bi£©!»ffi#ttJSUfe 
:/ a - :/ fc & £ >Jt#l4^3t, fcJ:tf#*fc*tf£T©B!*JtfSfrs|sWfc»f£ 
Tftt»T*Sfc«>. ^ffi^©®JK^St^{c«U/<;bT'*>-5t^iejftT^Sri:$: 

fl*t4. ssaawtc e> * < ft, u fc - -/nti. $#ic, 

S-^ifecf :1 T'©P f 3lifeJ:t>*^5i^^$:[aii-t-5yn-^?:$:-t^i-S3ilttasiT- 
^CD-^T', MM^o' <,* T U -f 1?©-r - * & IB4S b fcUllfcfC & ^ T , it# 
.« <i> » © BE #1 «: , MWfflmRNA^iAtCillxt, Jfe :■; Ift & X -f * (s p i 

k i n g ) mm o 3 t k. «k y ?iig-r a. 
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ft £ L^JIttfllfCfc^T, c D N A 7 1/ -Y » R N A ft M M #T »C « ig T' & 5 . 3 
0I»«IC^V^T. fl * <7> c DNA*a->£?§£^*#-#T'if5il$-fc!:fcc D 
NA7-f d^-tl) (#l>ttf, PCR&JflV*T) „ * CD if (@ $ it 

feDNA&^-XOlli:#l$t5. Mte&MmZ t&lZ&SL. c D N A 5 

CTl/^CA^^iJ ^VXgntl^RN A^fi (ilJSSfelimRNA) & JS 

. 3f ^ U ^a^OTJt^eliRNAcD^MM^^i'fb^-arSo 

[ 0 2 2 5 ] 

Sfcfc, c D N A 7 u -f & v >v hT > *\ flIAtf, l€-fifi, 09*.tf, 

3t*'T'IS t cDNAs (££ttESTs&£) <D *) l J , =y V 9 U >f J A 
7^^*^>h (random genomic f ragment) £: IH, c?r "3" •& 

»9 © s t s ( s *i « sr «s & ) ^^©jafri/^tsiti^gs. 
[Effi©fa#&tBti&] 

[HI] B1A, IB, 1 C , 1 DSitfl Ett, *?6ifflV»<o^©M 
& r - j£ # j 3R©^JfeJ»«S:n%'tHT?»»;..BIlC~Ftt,.a»©lgl*#© 

[02] H2A;l3J:tfBI2Btt. 2offlS^5 r - J* # J 9& £ ^ -f 0 T* & 

-5 . 

[ El 3 ] |3tt. a ^ A - * /< ? h ;i/ 7 ;b 7 7 £ ;£ 6 * & «m S: *t 

•t m X- & z> . 

[H4] 14IJ, F AM««* U :J«/fl^ fcttC y 3 W»* U :J»#©^ 
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[05] 15li, 4«£©£j3«fctf 4 ^®#9t&B«:fflV** 1 2 8«JB<Z> 

[06] 0 6 «: , 1 6liffl^-X«y 
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[g8] 0 8 , li osiDt^-xyiz-beo^^ti'^^^u^^f 
- i/ 3 y^-vyA-ftti&mT'Sb&o 

[09] 19li, 5^1 0 5&|t5^-^^U- h^^t0T'*5. 

[01 0] 01 0 it, in£EfeJ:tf/*fett«£EtCj:oT5lgjB3S#V*K 

[01 1] 01 1 li> A'f^'J ^-f1f-i>3>f t>A'-t:o^T©tM 

[01 2] 01 2 tt , iMIX7^F7*-V«;h(:J3in7M • * 

[01 3 ] 01 3 it, TU'f *»»t6fe»©AISa?tHTfft4. 
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